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PROCEEDINGS (8:20 a.m)

Agenda |Item Call to Order, Opening Remarks,
Conflict of Interest Statenents

MR DEMIAN: Good norning everyone. W are ready
to begin this neeting of the Othopedics and Rehabilitation
Devi ce Advi sory Panel. My nane is Hany Dem an. [’m the
executive secretary of this panel, and a scientific reviewer
in the Orthopedi c Devices Branch.

| would like to rem nd everyone that you are
requested to sign in on the table attendance sheets which
are available at the tables by the door. You may al so pick
up an agenda and information about today s neeting,
including on how to find out about future neeting dates
t hrough the advi sory panel phone line, and how to obtain
nmeeting mnutes or transcripts.

| will now read two statenents that are required
to be read into the record, and these are the deputization
of tenporary voting nenbers, and the conflict of interest
st at ement

Appoi ntnent to tenporary voting status. Pur suant
to the authority granted under the Medical Device Advisory
Conm ttee Charter dated Cctober 27, 1990, as amended Apri
20, 1995, | appoint the follow ng people as voting nenbers
of the Othopedic and Rehabilitation Devices Panel for the

duration of the panel neeting on April 28, 1998: Drs .
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Ri chard Coutts; Yadin David; Jereny Glbert, Joseph Hale;
Stephen Li; Kinley Larntz; M chael Urban.

For the record, these people are specia
governnment enployees, and they are either a consultant to
this panel or a consultant or voting menber of another pane
under the Medical Device Advisory Conmittee. They have
undergone the customary conflict of interest review They
have reviewed the material to be considered at this neeting.

Now 1’11 read the conflict of interest statenent.
The follow ng announcenent addresses conflict of interest
i ssues associated with this nmeeting, and is nmade part of the
record to preclude even the appearance of any inpropriety.
To determine if any conflict existed, the agency reviewed
the submtted agenda and all financial interest reports by
the commttee participants.

The conflict of interest statute prohibits specia
gover nment enpl oyees from participating in matters that
could affect their or their enployers’ financial interest,
however, the agency has determined that the participation of
certain menbers and consultants, the need for whose services
outwei gh the potential conflict of interest involved is in
the best interest of the government.

Wi vers have been grants for: DOrs . Barbara Boyan;
Harry Skinner; Cato Laurencin; Stephen Li; Xinley Larntz;

and Jereny Gl bert because of their interest in firms which
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could potentially be affected by the panel’s deci sions. The
wai vers will permt themto participate in all matters
before the panel during today s session. Copi es of these
wai vers may be obtained from the agency’ s Freedom of
Informati on Office, Room 12A-15 of the Parklawn Buil di ng.

W would also like to note for the record that the
agency took into consideration other matters regarding:

Drs . Barbara Boyan; Cato Laurencin; Stephen Li; Edward
Cheng; and Richard Coutts. Each reported involvenent wth
firnms at issue, but on other nmatters unrelated to the
neeting’ s agenda. The agency has determ ned therefore, that
they may participate fully in today’s deliberations.

In the event that the discussion involve any other
products or firns not already on the agenda for which an FDA
participant has a financial interest, the participant should
excuse him or herself from such involvenent, and the
exclusion will be noted for the record. Wth respect to all
other participants, we ask that in the interest of fairness
that all persons naking statements or presentations disclose
any current or previous financial involvenent with any firm
whose product they may wi sh to coment upon.

Before turning this neeting over to Dr. Boyan,
would like to introduce our distinguished panel nenbers who
are generously giving their time to help the FDA in matters

bei ng di scussed today, and other FDA staff seated at this



table .  We'Il just go around the room and everybody wl|
i ntroduce thenselves and give their affiliation

[Introductions were nade.]

DR. BOYAN: Good nor ni ng. I"m Dr. Barbara Boyan,
the chairperson for the neeting. Today the panel will be
maki ng recomrendations to the Food and Drug Administration
on a reclassification petition for bone cenent, and one
gui dance docunent for bone growh stinulator. I would like
to note for the record that the voting nenbers present
constitute a quorum as required by 21CFR part 14.

Agenda |Item Qpen Public Session

W will now proceed with the open public hearing
of this neeting. I would ask at this tine that all persons
addressing the panel cone forward and speak clearly into the
m crophone as the transcriptionist is dependent on this as a
neans of providing an accurate record.

W are requesting that all persons making
statenents during the open public hearing of the neeting
di scl ose whether they have financial interests in any
nmedi cal devi ce conpany. Bef ore maki ng your presentation to
the panel, in addition to stating your name and affiliation,
pl ease state the nature of your financial interest, if any.

This open public hearing is going to be limted to
bone cenent. W have set aside tinme in the program --

coaching from the executive secretary. This one can be any



topic .  This is a general open public hearing. If there is
anybody in the audience that would like to make a statenent
to the panel for any purpose, cone forward now.

Seeing no one in the audience, | would Iike to ask
M. Deman to enter into the record sone testinony that
arrived by mail.

MR DEMIAN: Thank you, Dr. Boyan

This letter was received from Chris WIson, and
it’s in regards to advanced biosurfaces cartil age
repl acement knee restoration procedure. |t reads :

"Mr. Demian, after reading in The & . Paul Pioneer
Press about cartilage replacenent procedure devel oped by
Advanced Bioservices, ny nother and | found their phone
nunber, address, dug out her knee x-rays, and drove 90 mles
to see if she could get into a clinical trial.”

"We have yet to hear from Dr. Jeffrey Felt (?) . W
nother is a healthy 78 year old, and has no cartilage in
ei t her knee. She is now taking prescribed pain killers
whi ch cause her nauseousness. She does not want to have a
knee replacenent surgery, because she has friends who are
not doing well after the operations -- problens with the
prosthesis, conplications, infections, rejections, and years
of agony. *

"In the last two years she has changed from an

active bird watcher and golfer to a sedentary life, which |



fear will lead to other health problens. | understand that
the European trials have shown promsing results, and while
we appreciate the need for caution on your part, people in
not her’s position are in a hard spot. They face nassive

i nvasive surgery with no out other than a wheelchair if the
artificial joint does not take.”

"If new procedures hold prom se of a much greater
gentler routine, with a quick recovery, and which may give
her a superior joint. In the end, if this procedure fails
to hold up, she still is a candidate for the invasive
procedure, and really isn’t any worse off.”

“We hope that you can see fit to give an approval
for a large clinical trial. Assumng you find the sane sort
of positive results as seen in Europe, that you nove to make
the procedure avail able as quick as possible. Each day is
preci ous, and the possibility of living them pain-free and
active after what appears to be an al nbst outpatient |eve
treatnment is tantalizing. | know that you have to be
careful, but three years seens like a long tinme right now,
and |’ m hoping that the process can be speeded up sonehow. "~

» Just hoping that you can help soneone | love to
wal k wi t hout pain, thank you for your time, Chris WIlson. ~

Dr. Boyan.

DR BOYAN: Thank you, M. Dem an.

Now since there are no other requests to speak in



t he open public hearing, we will now proceed to the open
conm ttee discussion. | would like to introduce M. Jim
Dillard, deputy director of the D vision of General and
Restorative Devices to provide an update since the |ast
panel neeting, and general introduction to the concept of a
reclassification petition.

M. Dillard.

MR DEMIAN: Let me just clarify. Mark Melkerson,
the branch chief for the Othopedic Devices Branch will give
the update from the | ast panel neeting, and then Jim Dillard
will conme in and tal k about the reclassification.

Agenda |tem Open Session - FDA Update From Last
Panel Meeting

MR, MELKERSON: Good nor ni ng. I’m sorry for the
del ays here.

As Dr. Boyan stated, |'mhere to give you a quick
updat e. This is from the January 1998 panel neeting. At
that panel neeting there were four petitions submtted by
OSMA proposing reclassification of both pre-anmendnents and
post - anendnent s devices, and al so discussed a classification
of an uncl assified pre-anendnents device.

The pre-anendments reclassification petitions
covered constrained cenmented el bows, non-constrained
shoul ders, sem -constrai ned shoul ders and patella-femoral,

sem -constrained, all for cenented use. These devices are



currently being worked into a mass reclassification effort.

The post-anmendnent portion of these devices, non-
constrai ned shoul der, sem -constrained shoulder are going to
be conbined as per the panel’s recommendations. The others
are being worked on again as Federal Register notices.

The unclassified prenos(?) device, calcium sulfate
is currently undergoing preparation as a Federal Register
noti ce. These Federal Register notices are being slightly
del ayed by the Federal Register notices needed for the FDA-
MA regulations that are currently being witten and
concei ved.

Thank you very nuch

MR. DI LLARD: Good nor ni ng. I wanted to formally
say thank you to the panel nenbers, and that we appreciate
greatly that you have given your time to cone and hel p us
out , not only with reclassification of bone cenment, but wth
a gui dance docunent, the bone growth stinulator guidance
docunent, and formally wel cone you to our beautiful building
here at 9200 Corporate Boul evard.

I’m not sure that we’ ve had a panel neeting here
for the Othopedics Panel, but it may be the first of many
in our efforts to help curtail costs. Since we are having
many panel neetings, especially in the orthopedics area, we
may be doing a little bit nore of this. So hopefully this

meets with your satisfaction, but any feedback woul d be



wel coned.

VWat I'd like to do just real quickly this
norning, and then | would also like to introduce the topic
of gui dance docunents this afternoon is talk a little bit
about classification. | know you have heard about this in
your training, and certainly you dealt with it at the | ast
panel meeting.

But just to refresh everybody’s nenory, we do have
three classes of devices. W have Cass |, which are
devi ces where general controls are adequate to provide
reasonabl e assurance of safety and effectiveness of a
devi ce. Cass Il devices are ones in which Cass | controls
or general controls alone are not sufficient, but for which
special controls can be devel oped to control for the risks
associated wth the product area.

In Cass Ill, which tends to be the nore higher
ri sk kinds of products, Cdass | and Cass Il types of
controls are insufficient alone to be able to control for
the risks of the product. So you can’t place the device
either in dass | or dass I1I. So a pre-market approval or
a product devel opnent protocol is necessary.

Also just to let you know, there is a new part of
the statute in FDA-MD terned evaluation of automatic C ass
1l designation. It’s Section 207, which actually gives us

a new tool for classification also. It is not on this slide
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it is so new, but what it allows is for certain low risk
devices that are based in Cass IlIl, based on a finding of
not substantially equival ent because there is no predicate
devi ce or pre-anendnent device on the market to conpare it
to.

W do have a new classification process that we
can go through for those low risk products, to potentially
classify themor reclassify themin Cass | or Cass Il
That also is a classification process that we have
contenpl ated taking some products to various advisory
committees . At sonme point in tine you may be involved wth
that classification process also.

Also to refresh your nenory, the type of
reclassification that we are tal king about today, bone
cement, s a pre-anmendnents device that was fornerly
regul ated by our Bureau of Drugs, or Center for Drug
Eval uati on and Research as a drug product prior to May 28,
1976. So we termthose transitional devices.

Transitional devices based on the 1976 Medica
Devi ce anendments put forth that all transitional devices
were Class Il devices automatically, needed and a PMA or a
PDP to go market. The reclassification petition before you
t oday contenplates the down classification of those
transitional devices.

What we are really asking you to do today is to
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| ook at the reclassification petition, and based on those
criteria that we have for classification and
reclassification, give us a recommendation as to whether or
not you support the petition or not.

Agai n, based on classification, what Congress
contenpl ated was the FDA with public input to place the
| onest regulatory class to provide reasonable assurance for
safety and effectiveness for the product types. As with
some of the reclassification efforts, some types of
petitions and sone types of product areas, we do need to
seek advisory commttee input.

Transitional devices are one of those product
areas where in Section 513, we need to bring this to you for
a recomendati on. So that's what we are here for today. W
also allow for opportunity for public conment through a
proposed rule, and gaining coments from the public and
going to final classification as appropriate.

So with that, Dr. Boyan, | think I'1l turn it back
to you, and you can start the formal part of the neeting.

Thank you.

DR BOYAN: Thank you. We will now begin the
di scussion of the reclassification petition for bone cenent.
W will begin with the petitioner’s presentation, followed
by the FDA presentation. W wll then have another open

public session specifically related to bone cenent.
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W will then have a general panel discussion of
this topic, followd by panel discussion ainmed at answering

FDA' s questions, while going through the reclassification

wor ksheet and then suppl emental worksheet. That is, we wll
di scuss the FDA's questions as we fill out the worksheet.
W will finish by voting upon our recomendations.

| would Iike to remnd the public observers at
this nmeeting while this portion of the nmeeting is open to
their observation, public attendees may not participate
except at the specific request of the panel.

The petitioner for this presentation is 0SMA, and
the FDA presentation will be made by Hany Demian as the |ead
reviewer, Orlee Panitch as the nedical officer, and Chang
Lao as the statistician.

So I would now like to call OSMA up to the podium
and ask themto begin their presentation. Renenber,
everybody needs to identify thenselves by nane, by
affiliation, state whether they have nonetary interests in
any device conpany, and every time they speak, say their
name one nore tine.

Agenda |Item Open Session - Reclassification of
Bone Cenent, Petitioner Presentation

DR SM TH My nane is Dan Smth. |"mw th
Bi onet . | believe I have a financial interest in this

petition.
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You have two of ny handouts; first of all, mny
slides. You will see that several of those, in the interest
of time, have been renoved from ny presentation, and the
ot her handout is what | call the skinny petition. It’s the
heart of the petition, with all of the reference materia
stripped out of it. Wien | refer to your handout, that’'s
t he handout that |1’ m tal king about.

M. Dillard kind of scooped nme on the background
of the regulatory history of PMVA bone cenent, so |I’m going
to skip over those slides and get into the device
descri ption. PMVA bone cenent is conposed of a powder and a
[ iquid conponent. The powder conponent is typically about
89 percent polynmer, 10 percent radiopacificer, and 1 percent
initiator. The liquid conmponent is typically 98 percent
nmononer, 2 percent accelerator, and 100 ppm stabili zer.

The proposed indications for PMVA bone cenent as a
Class Il device are fixation of prostheses to living bone in
ort hopedi ¢ musculoskeletal surgery for all of these reasons;
any of these reasons.

The proposed contraindications are active or
incompletely treated infection or allergy to any of the
cenment conponents.

The current definition of PMVA bone cenent as a
Class Ill device is a device that is intended to be

i mpl emented that is nade from methylmethacrylate,
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polymethylmethacrylate, esters of methacrylic acid or
copol ynmers containing polymethylmethacrylate and
pol ystyr ene.

| have underscored esters of methacrylic acid
there, and | think it’s noteworthy that every bone cenent
approved for use in the US. or in wide use around the world
enpl oys the sanme ester of methacrylic acid, and is
met hyl net hacryl at e. O her esters have been eval uated and
have sone potential benefits, but no other ester of
methacrylic acid has been shown to be safe and effective in
w de use.

The proposed definition for PMVA bone cenent is a
Class Il device. It is device intended to be inplenented
that is conprised of a liquid conponent consisting primrily
of methylmethacrylate, and a powder conponent conposed
primarily of polymethylmethacrylate and/or copol yners of
methylmethacrylate and styrene or methyl acrylate.

So in addition to some rewording of this
definition, the primary changes are that the nonomary
conponent the cenment has been limted to nethyl nethacryl ate.
Copol yners of methylmethacrylate and methylacrylate as in
Pal aces are recogni zed as viable constituents of a dass ||
bone cement.

| should also point out that boneloc, a cenent

that has enployed unique |liquid and powder conpositions has
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been associated with [ower or substandard clinical results,
woul d not conformto this definition because of its unique
formul ati on.

About one year ago when the witing of this
petition was initiated a literature review was performed to
find recently published peer reviewed reports dealing with
cenmented arthroplasty in large patient popul ations. O the
several thousand papers that were |ocated or identified
dealing with the clinical results with cenents, and using
those criteria, those papers were cut down to seven prinmary
ref erences on cenented hips, four primary references on
cemented knees, and one primary reference on shoul ders.

You will find summaries of all of these prinmary
ref erences on pages 14-19 of your handout.

In addition to those sunmmaries, we have with us
today authors from three of those papers who will be
presenting after the end of ny overview of the petition
Dr. Daniel Berry will present the Mayo Cinic experience.
Dr. Richard Johnston will report his results from the |owa
Met hodi st Medical Center. Then Dr. Henry Malchau wil
report results from the Swedish National H p Arthroplasty
Regi ster.

Sources for the listed conplications are package
inserts for approved cenments, review of the scientific

literature, and nedical device reports. You will find
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descriptions for each of the identified conplications on
pages 20-30 of your handout. The only conplication that |
will discuss in any detail during ny presentation is going
to be bone cenent inplantation syndrone.

Il note that my shorthand here as we go through
the conplications -- an exclamation point inplies that based
on the literature, there is an established correlation
bet ween that conplication and cenent use; a question mark
inplies that there is little or no literature-based support
for a correlation.

Bone cenment inplantation syndrome is a term that
has been used to describe a particular set of signs or
synptons as we see here, that may occur during or shortly
after cenent inplantation. The generally accepted mechani sm
for BOS is diffuse microembolization of the lungs as a
consequence of intramedullary contents being forced into the
vascul ar system during cenment delivery, cenent
pressuri zation, and prosthesis insertion.

W see here the other identified conplications.

The conplication incidence is generally not well
reported in the literature, however, on page 31 of your
handout you will find the literature base conplication
incidence that was available in the literature.

Let’s look for just a nonent at medical device

reports for PMVA bone cenent. Medi cal device reporting was
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established in Decenber 1984, and it mght be assuned that
since that tine approximately 3 mllion cenented
arthroplasties have been perf orned.

On that background we see that 214 reports
consistent with bone cenent inplantation syndrone-type
conplications have been reported. QG her comonly reported
probl ens are associated with m xing and handling probl ens
with the cenent and packagi ng.

Based on that 3 mllion procedure assunption, you
can see that the reported -- and | stress the reported --
rate of BCIS, reported death rate MDRs is quite |ow

Let’s ook now at the special controls that have
been identified to control these identified risks to health.
Again, I'’mgoing to nove over these pretty quickly. Now on
pages 37-39 you wll find a conplete list of the specia
controls identified for the identified risks to health.

1'11 just briefly say, as | scan through these
slides, that typical controls would include: a 510 (k)
requi rement for substantial equivalents; proper |abeling,
packagi ng, and insert; package insert information;
conformance to established standards and GWs; and the FDA
prerogative to require clinical data if substantial
equi val ents to an approved cenent is in doubt.

Pre-clinical testing. The foundation of pre-

clinical testing can be found in the ASTM and 1SO standards
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for PMVA bone cenent. Additional pre-clinical testing is
listed on pages 41 and 42 of your handout. That |isted
testing is just about identical to the draft FDA gui dance
docunment for pre-clinical testing of bone cement.

The recommended properties for characterization
i ncl ude: physi cal and chem cal properties; nechanica
properties; variation on the copol yner conposition for
adequate level that is deenmed significant, or if any new
additive is enployed, biocompatability testing is
appropri ate. The table sunmarizing the physical and
nmechani cal data for several approved PMVA bone cenents
appears in the petition and in your handout on pages 47-5o0.

To sunmmarize, we believe the petition presents
data establishing the safety and effectiveness of PMVA bone
cenent . W believe that clinical results, which you' Il hear
about in just a noment, are inpressive. W believe the
risks to health are well docunented. W believe that
regul atory controls have been identified which wll
elimnate or minimze the identified risks to health.
Therefore, it is proposed that PMVA bone cenent as defined
in the petition be regulated as a Cass |l device.

Thank you. We’'Il now hear fromDr. Berry

DR. BERRY: Good nor ni ng. My name is Dani el
Berry. I’m an orthopedic surgeon at the Mayo Cinic. |

have a subspecialty interest in hip and knee arthroplasty.
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I have no financial interests relative to this discussion to
di scl ose.

| have been asked to speak on the results of long-
term use of cenented total hip arthroplasty for the first
portion of ny talk, and then briefly discuss the bone cenent
i mpl antation syndrone results from our clinic secondarily.

1'11 start out by pointing out that our group, as
wel |l as other groups have previously published information
at 20 years denonstrating that total cemented hip
arthroplasty provides good clinical results in the majority
of patients.

A slide on your denonstrates the nunber of
patients in a series of 333 hips that were followed for 20
years at our institution over 1, 5, 10, 15, and 20 years
graphed against the relative anmount of pain that the
patients expressed. You can see that the pain relief even
at 20 years in surviving patients was over 90 percent of the
pati ent popul ati on.

The nmajority of patients maintained relatively
good functional status as a dramatic inprovenent from their
pre-surgery status. By 20 years sone patients had
di m ni shnent of their anbulatory status primarily we believe
related to age factors, as the average age of this patient
popul ation was 85 by the tinme 20 years had el apsed.

Wien one | ooks at a global score relative to their
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hip function, the majority of patients maintai ned excellent
pain relief and functional status even over 20 years.

Again, nost of the drop off at 20 years we believe was
related to age-related features.

That was by way of introduction. | would now to
present to you information gleaned at 25 years from
survivorship of 2,000 cenented total hip arthroplasties.
You' Il recognize that since the introduction of total hip
arthroplasty much has been | earned about the factors that
contribute to success and failure of the procedure, but in
the past limted sanple sizes and followup periods to sone
extent have limted the rigorous analysis of denographic
factors that govern the long-term conplication rates and
rate of conponent failure.

The purpose of this study was to anal yze effects
of patient denographic factors and diagnosis on the
survivorship of acetabular or fenoral conponents, and on the
nost comon conplications of hip arthroplasty. To do this
study we | ooked at 2,000 consecutive primary total hip
replacenents . They were all done at our institution between
1969-71. They were all done using bone cenent of sinplex
type, and the cement was inplanted using so-called first
generation cenent techniques.

The nmean age of the patients at tine of surgery

was al nost 64 years. O the range denonstrated, there was
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an equal nunber of fermale and nale patients approxi mately.
This slide on your right shows the age distribution of
patients at the tine of surgery.

Al'l of our patients are foll owed prospectively
after joint inplenmentation. These are the follow up
intervals . The last followup was by interview and exam of
309, a letter questionnaire of over 1,000, and a phone
guestionnaire of 649.

Qur survivorship method used the Kaplan-Myer
t echni que. Qur endpoints were reoperation, revision for any
reason, and revision for aseptic | oosening. Pl ease note
that this study is a survivorship analysis with reoperations
and revisions as an endpoint, not a radiographic analysis.

By the time of the conpletion of the study al nost
three-quarters of the patients had died; 567 of the patients
with hips were living. Ni nety-five percent of our patients
were followed for at |east 25 years, and 98 percent were
followed for at least 20 years, giving us a relatively high
followup rate.

Now inmportantly in this study we do not believe
that we lost many patients that had a revision between the
time of their last followup appointnent and the tine of
their death, because the nean length of followup between
our last clinical followup and death was only 0.6 years,

and nore than two years had el apsed between the tinme of
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their last followup and death in only 51 patients. The
primary reason for this is that we always contact patients
yearly. If the patient died with the prosthesis intact, we
general |y speaking, heard from fanily nenbers that that was
t he case.

In this group of 2,000 patients there were 296
reoperations over the first 25 years; 242 of those were
revision surgeries for any reason, the bal ance being nade up
of hardware renoval, cases usually trochanteric wres, and
of those 151 of the hips were revised for a specific
di agnostic of aseptic |oosening of the arthroplasty.

This is a breakdown of acetabular revisions and
fenoral revisions; aseptic |oosening the nost common reason
for acetabular revision, the second nmbst comon being
instability problens. On the fenoral side, aseptic
| oosening again was the nobst comon reason; the second nost
common reason being prosthetic fenoral conponent fracture,
primarily we believe related to the type of netal used at
the time of surgery, as well as inplantation technique in
whi ch many times the conponents were scratched.

This is the information you will be interested in
This the 25 year survivorship data. The survivorship free
of any sort of reoperation in these cenented hip
repl acenents was over 75 percent at 25 years. The revision

for any reason was slightly over 80 percent, and revision of
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aseptic loosening of this cemented on either the acetabular
or the fenoral side, 86 percent survivorship at 25 years.

These are the survivorship curves, the top curve
being the revision for aseptic |oosening curve, the bottom
curve being the reoperation curve for any reason. You Wl
note that the curves are roughly one year of tine, and that
t he survivorship does not drop off dramatically with tine.

W | ooked at the effects of various denographic
factors and the likelihood of failure of these cenented
i mpl ants. Mal es had a statistically poorer survivorship
than females, both on the acetabular, as well as the fenoral
conponent si des.

W | ooked at the effect of patient age, and found
that there was a poorer survivorship for each decade earlier
in life that the total hip arthroplasty was perforned. So
if one |looks at the survivorship curves, these are patients
in their eighties at the time of surgery, their seventies,
sixties, fifties, forties, and less than 40.

Denonstrated graphically in this bar graph, you
can see that for patients less than 40, the survivorship was
around 68 percent; for patients greater than 80 it was 100
percent; the steepest part of the curve for patients in
their fifties and sixties.

Di agnosis also played a role in the likelihood of

survi vor shi p. Patients with low activity, such as patients
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with rheumatoid arthritis and polyarticular di sease have a
hi gher rate of survivorship statistically. Pati ent who
devel op netal dysplasia of the hip a |lower rate of
survivorship of both the acetabular conmponents, even when
adjusted by nmulti-variate analysis for age. W believe that
is probably related to abnormalities in the bony structure
on acetabular or fenoral sides of devel opnment dyspl asia
patients.

When one | ooks at the acetabular or fenoral
i mpl ants separately, the 25 year survivorship for the two
i mpl ants was al nbst identical; in our series, 89.6 and 89.7
percent respectively. But it is inmportant to note that the
shape of the curves was not the sane. The acetabular curve
showmn in yellow tended to accelerate with respect to failure
with time, while the fenporal curve tended to plateau with
time .

Simlarly, the acetabular failure rate was higher
than the fenoral rate in younger rates, whereas the converse
was al nost always true in the ol der patients. Note that in
t he younger patients the acetabular survivorship was poorer
t han fenoral survivorship.

The goal of this study was to try to provide
rigorous quantitation of the denographic factors that
governed the long-term survivorship of total hip

arthroplasty, and to provide for you, the information on
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| ong-term survivorship of this particular cenented inplant
syst em

W hope that in addition to establishing a
benchmark for the likelihood of failure over 25 years, this
al so defines patient populations and risk, it quantitates
the risk of failure of cenented total hip arthroplasty at 25
years .

The endpoi nt chosen was revision. W chose that
because it’s the nost definitive and |east anbi guous nethod
of defining failure. W believe that the clinical and
radi ographic results, though not presented, are inportant
and conplenentary to the survivorship data, but inpractica
to report for a study group of this size.

Finally, we hope this provides a baseline to which
newer technol ogies mght be conpared in the future, and
defines populations that have the best results with cenented
hi p arthroplasty, and those that mght nobst benefit from
ot her technol ogy.

So I'lIl conclude there with respect to the 25 year
survivorship data and the long-term survivorship data of hip
arthroplasty, and now nove onto a very brief discussion of
the so-called cenent inplantation syndrone. This work was
done by one of my partners and col |l eagues, not nyself, but
he has asked ne to present it on his behalf.

As you heard previously, fat embolization is



26
recogni zed to be one of the elenments that makes up the so-
called cenent inplantation syndrone. It is recognized that
fat and marrow elenents and air are rel eased during bone
mani pul ation, and it occurs not only wth arthroplasty, but
has al so been recognized to occur with fractures, open
introduction, internal fixations, and both hip and knee
repl acenents.

Its effects include pul nonary effects,
cardi ovascul ar effect, necrologic effects, and systenic
effects. The clinical presentation can nanifest many forns.
It can be with no sequelae. It can provide transient
hypot ensi on or arrhythm a. It has been associated with
sudden death, post-operative pulnonary insufficiency, and
necrologic deficits, presumably by paradoxical embolization
in certain patients.

The study that | will present to you briefly
covers the years 1969-88. During that tine, 21,000+ hip
arthropl asties were done at our institution. [ nportantly,
the breakdown in terns of the diagnosis leading to hip
arthroplasty was fracture in about 1,600 of those patients,
and other, primarily osteoarthritis or other degenerative
conditions or inflammtory conditions of the hip in slightly
over 20,000 patients.

During that tine there were 19 interoperative

deaths at our institution. O those 19 interoperative
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deaths, the nean age was 82.6 years. They were
predom nantly fenmales, and there was known cardi ovascul ar
di sease in 18 of the 19 patients in whom the process
occurred.

Fully 84 percent of the patients that had a sudden
i nteroperative death were associated with a fenoral neck or
intertrochanter fracture being treated wth arthroplasty;
very few with just osteoarthritis or rheumatoid arthritis

The sudden death occurred during cenmenting of a
conmponent in all cases; on the acetabular side in 2 of 19;
on the fenoral side in 17 of 19. The great majority of
these patients were either Cass IlIl or Cass IV patients
according to the Anerican Society of Anesthesiologists, and
the great majority of them also had associ ated nedi ca
probl ens, many of them several.

These are the data which you will be interested,
the overall rate of sudden death during hip arthroplasty at
our institution was 0.09 percent; non-fracture diagnoses
accounted for very few of these, 0.015 percent, but
fracture-rel ated diagnoses had a significantly higher risk,
67-fold higher, with a rate of 1.0 percent.

When one | ooks at the cenented versus uncenented
guestion, in non-fracture diagnoses the rate of this
occurrence with cenmented prostheses was 0.2 percent; non-

fracture related diagnoses in uncenented inplants was O



per cent. So we do believe that this process is associated
to sone extent with cenentation, although not exclusively.

Fenoral neck fractured accounted for a
considerably higher rate of problens when cenented than
uncenented as you see on the slide at your |eft.

So to sunmarize, the process appears to rare in
el ective total hip arthroplasty. It is nbst common in
cement arthroplasty for fracture problens. It probably is
caused at least in part by embolization of debris found in
air that occurs during all hip arthroplasties. The
physi ol ogi ¢ consequences are usually mnimal, but
cardi ovascul ar collapse is possible in a group at risk.

The group at risk appear to be elderly with

previous cardi ovascul ar di sease docunentation; fracture
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cases and tunor cases; patients with an intact primary cana

Wi th no venting possible; and specifically, patients
undergoing a cenented |ong stem inpl ant.
We do not have proof, but we believe at the

present tine, as | believe does the rest of the orthopedic

community that prevention of sone of these cases is possible

with specific techniques at the time of surgery, including
lavage of the fenoral canal, selective vent holes in the
femur, mnimzing pressurization of the cenment colum in
certain patients, and avoiding cenented long stemin

specific high risk patients. In patients who have shown
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henodynami ¢ instability during surgery, proper hydration or
if necessary, changing interoperative plans.

Thank you for the opportunity to address the
panel

DR SM TH: Next up will be Dr. Johnston,
presenting his results from the |Iowa Methodi st Mdica
Center.

DR JOHNSTON: Hi . I"m Di ck Johnston. | ve been
in private practice in Des Mines, |owa. I’malso a
clinical professor of orthopedic surgery at the University
of |owa. This is opposed to the previous and subsequent
presentation, is a single surgeon series, nmy own persona
results.

I’m going to talk about effectiveness of the total
hip repl acenent. I'm going to talk sonme about the
conplications of hip replacenent, and then tal k about
durability of hip replacenent.

This sort of sums up nmy experience. |’ ve done
about 5, 000 hi ps.

DR. BOYAN. One nonent pl ease. Coul d you just
state for the record if you have a financial interest in any
devi ce conpany?

DR, JOHNSTON: Not related to cement, | do not.

This sunms up ny experience from 1970-96, when |

quit doi ng surgery. | used Sinplex-P this entire tinme. |
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was finger packed from 1970-76. From 1976 on it was with a
plug and retrograde filling of the fenoral canal with a gun
| used the cenent in a highly viscous state throughout.

In 1983, | began to centrifuge the cement, and
then that has been true the rest of the way. Thi s was
Charnley prosthesis up to here; lowa prostheses through the
rest of the way.

We have done a nunber of studies here. As a
matter of fact, these have been reported in the literature
except this little gap right in here. This nunber one here
is the schulte paper that you have in your packet. The
paper that |I'm going to present to you later on today on
durability is this one, nunber six down here in the under 50
group.

These are ny results of this group of patients
that is in the Schulte paper, only this is tw years post-
operatively, 326 hips. You see better than 96 percent have
noderate to severe pain pre-op, better than 90 percent have
none or mnimal pain post-operatively;, 100 percent are
i nproved.

Activity level, alnost 90 percent have |ight or
mninmal activity pre-operatively, and 81 percent have heavy
or average activity post-operatively; 78 percent inprove; 21
percent the sane; 1 percent worse.

Ability to perform job or other desired activity,
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91 percent made significant concessions pre-operatively; 91
percent made no or occasional concessions post-operatively;
91 percent inproved.

This is a report from Borne(?) and Rorbach(?),
1993, using health status instrunments that were not
invented, or at least | hadn’'t heard of themin 1973. Thi s
is a sickness inpact profile. A general health status
neasure, time trade off in six mnute walk, also genera
health status neasures are inproved by about two standard
deviations of the pre-operative standard deviation. The
Walmach(?) is a hip-knee arthritis neasure, functions
i mproved by three standard deviations. The Mactar(?) is a
personalized health status neasure, and it inproved by five
standard deviations, as is the Harris.

Just to give you an idea, to inprove a population
one standard deviation pre- and post-treatnent is very good
results. Here are three standard deviations, and this is as
much as five standard devi ati ons. It’s practically an
entirely different population. These are some of the best
results of any nedical treatnent avail able.

It’s also sone of the nobst cost effective. Her e,
with not considering the cost of disease, Borne and Rorbach
found the cost per quality was $8,000 for the first three
years . Carried on out to 20 years, it would be even |ess

than that, although because of the age that these people
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were when they were operated on, very few returned to work.

These are ny deat hs. They were nore in the ol der
fol ks than in the younger folks. Here is the average age of
deat h. It’s about 75. The average age of the whole group
was 65. The average age of the revisions was 81. There is
a bimodal distribution of age in the revisions, a young
group and an old group, but this was old even for the old
group .

There is another slide on deaths that | got out of
place | guess. W’'Il|l go to dislocations and cone back to
deat h.

Dislocations -- 1 had a lot of dislocations. That
was low on ny priority list of thing to prevent. It varied
from4 to 22 a year. That is scattered through the years;
there was no pattern at all.

Nerve injury, | had four of them scattered through
the years. Arterial injury, | had one. It was a revision
It’s reported as a case, reported in the Journal of Bone and
Joi nt Surgery. | pulled the fenoral artery apart with the
enemn, and then we had to go in post-operatively and resect
it and sew it back together.

Non-fatal pul nonary emboli are about 2 percent. |
don’t have hard data on this, plus, it’s not a very hard
endpoi nt .

I had no epi sodes of hypotension. As opposed to
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what Dan just told you, | did practically no acute fractures
in this group. | didn’t not do total hips for acute
fractures except in a very rare instance; so probably no
nore than a dozen through the years.

Bl eedi ng was not a problem Urinary problens went
to routine in dwelling catheter.

Here is the other death slide I was |ooking for.
You see | did about 200 of these operations a year from
1970-96, and our deaths dimnished here in nore recent years
as the internists got better at treating heart disease
primarily, and also the nedicine that they give to reduce
the problems with GI bleeding. The death rate here at one
nmonth was 0.4 percent, and it wasn't nuch higher in
revisions . Again, pulnmonary enbolismis shown here; six of
t hem due to pul nonary enbolism

Then infection -- the first few years at 4 percent
was in a standard operating room pernmeable gown and drapes;
1974-80 in a clean air room w th inperneable gowns and
drapes; 1980-89 with hoods, body exhaust system and
prophyl actic antibiotics for the first time, down to 1 in
1, 200. Then beginning in 1989, the hospital went to a
packed system as opposed to a flat system here, and then we
were into the cut corners behavior, and the infection rate
went back up nearly 1.0 percent.

So that is the effectiveness and the
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conplications, and now we'll talk about durability. This is
a paper that we gave at the recent orthopedic neeting in New
O | eans. A Charnley prosthesis, polished stem all patients
under age 50, and all with a mnimm 20 year foll ow up.

This is a highly stressed group of patients.

The purpose was to evaluate the durability in the
young patient. Al these were perfornmed by ne between 1970-
76, Charnley prostheses with hand packing cenent. The
cenent technique was graded this way. The clinical results
and the radiographic results were recorded in the standard
manner . Mal es and fenmal es were about equal . Forty-two was
the average age. You see the bulk of themare in the fifth
decade.

This is the diagnosis, a lot of congenital hip
problens, osteoarthritis. This is renote infection, the
residual of infection.

So had we 69 patients and 93 hips, 72 hips living,
we | ost none of them Here is the radi ographic follow up,
an average of 23 years. Revision, 19 percent for acetabular
| oosening, and 5 percent for fenoral |oosening. Then a
radi ographic 15 percent for a total; 34 percent on the
acetabular side failure, and 13 percent on the fenoral side.
So in this younger age group where they are stressed nore,
we do see a difference in acetabular and fenoral results.

Clinical results are good at 20 years. This is
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our worst case of osteolysis, which is not part of this
di scussi on anyway. Here is the survival curves for revision
for acetabular |oosening, and revision for fenora
| ooseni ng.

Here is a typical result pre-operatively. Here is
post - operati vel y. Here is 20 years post-operatively; no
change. So the Charnley total hip arthroplasty performed
well in this young patient population. Acetabular results
were |ess durable than the fenoral results, but even wth
hand packi ng cenent techniques, the fenoral construct, the
cenented Charnley total hip performed well long-termin this
active popul ati on. Only 5 percent total, and 6 percent of
living cases were revised for fenoral |oosening, and an
additional 7 percent were radiographically | oose.

Thank you.

DR SM TH: Now we will hear from Dr. Malchau on
the results fromthe Swedish register.

DR. MALCHAU: Good norning. M nane is Henrik
Malchau. |’m an orthopedic surgeon at the Solgren's(?)
Hospital in CGoteborg, Sweden. M nmain interest in the
orthopedic field is total hip replacenent. | have a lot of
interest in bone cenent, but not economcally.

| will present the results from the Swedish
register. The register was initiated in the late seventies

by the Swedi sh Othopedic Association. Qur department in
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Sweden doing total joints was offered to be part of this
registry, and everybody has actually joined the register
ever since that.

The purpose of this register is to inform whatever
parties are interested in information fromthis specific
treat ment. As | told you, all departnments are participating
in this study on a voluntary basis.

The aim of the study is to describe the
epi dem ol ogy of total hip replacenent in Sweden; to nake a
risk factor identification for primary recent surgery; to
i mprove the surgical technique by recent fact tine analysis;
to have benchmarking conparing different regions in Sweden;
and overall to make an assurance of total hip replacenent in
Sweden.

The | ogistics consist of three different databases
of the primary total hip since 1992, with the patient 1.p. ;
one of the recent total hip reported as copies of the
nmedi cal record; and one of the surgical technique reported
annual l'y per unit.

The information in the register consists of
148,359 primary hips, of which 93 percent are cenented, 3,3
percent uncenented, 3.1 percent hybrids w th uncenments cups
and cenented stens. Al together we have 11,198 revision
total hips.

This is the devel opment since 1979 for the
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cenented inplants, 138,000. As you can see, of those 7.2
percent have cone to revision. That is a true revision
rate, not the survival or anything el se. Looking in the
sane sense, in the hybrid inmplants we have 4,564, 3.4
percent revision. The followup is shorter.

Looki ng at the uncenented, close to 5,000 tota
hips in this time span, of which 12.5 percent has been
revised; certainly a nmuch higher rate for the uncenented.

The failure endpoint definition in the register is
exchange or renoval of one of those conponents, and that is
depicted now in the survival analysis. W are only | ooking
at the group of 9,634 hips with first tinme revisions. The
rest are treated in a separate way. Resul ts on percentage
today was shown as a scientific exhibit at the recent
meeting in New Ol eans. | think you have got a copy of this
handout . It is not inthe literature reference I|ist.

The reason for revision, the main problem as we
heard fromthe Mayo dinic is acetabular |oosening, 72.3
percent. Over the years, primary deep infection constitutes
7.2 percent; fracture of the bone, 4.7 percent; dislocation
including technical error, 7 percent; and a variety of less
frequent reasons for revision.

The overall result percent in the Kaplan-Myer
technique here is subdivided in two tines. Prior to 1979-86

is the early cenenting technique, or old cenenting
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techni que; 1987-96 which you could say is the second and
current rate for cenenting technique. Here is the nunber
included in these, and you have the 95 percent confidence
I nterval

For the cenmented we can see a clear inprovenent.
For the uncenented there is no difference between the two
observation cohorts. For the hybrid there is no difference
either where the few have been used in the first tine.

Looking then at the cumul ative frequency of
revision with deep infection all inplants, everything done
in Sweden, 79 conme along for this curve, and the nine year
foll owup you have an overall frequency of 0.8 percent, wth
a steady inprovenent down to in the order of 0.3 percent
that is the result of obtained with infections and the
current prophyl axis.

Looking at the cenented inplant, the cumulative
frequency of revision, all the different cement brands used
in Sweden, all the different inplants. The 1979 conmes al ong
here, the 10 year result, 10 percent revised. W see a
steady inprovenent over the years down to 1991, with a now
six year followup, and around a 1 percent revision
acetabular | oosening in patients operated on due to
osteoarthritis .

Doi ng the same kind of statistics on the

uncenmented inplants, we can’t still show any inprovenent.
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There mght be what we call a certain ratio of uncenented
inmplants out there giving better results, but we can still
not see it in the register

Looki ng at the survival, |ooking at patient
characteristics, we had with the old techni que superior
results for fermales conpared to males as we heard fromthe
Mayo Cinic. The nodern techni que seens to take out that
difference, and we can obtain now the white curve here,
alnost identical results for males and fenal es.

Looking at then the surgical technique, which is
very inportant for the good, long-termresult. Ve do
Poson(?) nodels looking at the different techniques you can
use in order to get a good indentation of your bone cenent
into the bone. That includes: brush lavage, distal bl ock,

a proximal sealant femur and pressurization, vacuum m Xi ng,

gross reduction of the cenment. W have a nunber of multi-
vari abl es which includes the type of cenent, and | will cone
to that.

In the Poson nodels are included 137,000 prinmary
hips with 7,477 revisions, and nore than 860,000 observation
years . These are the types of cenments used in Sweden listed
here : the Pal aces, antinycin(?) , the green, and the yell ow
here, Palaces constitutes over the last few years 90 percent
of the market. Sulfex(?) has di sappeared. CMWU is not used

that nuch in Sweden, neither is Sinplex.
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Cenment application inplies today a retrograde
filling in the femur, and 50 percent of hand application or
series application in the acetabulum.

The brush for cleaning the bone prior to
cementation is used in 90 percent of the clinics now,
positive lavage in virtually all cases since 1995.

The distal fenoral block was used, and used by
everybody since 1987 and onwards, but the proxinmal fenora
seal pressurizing the cenent is not that commonly used; only
two-thirds are used in that.

This conmes back to what is the early death risk
We have death register in Sweden, and we have been running
the cohort operated on between 1990-94, approximtely 60,000
hi ps, and see how many of these patients have died, and when
have they died actually. W are doing a tine dependent
Poson nodel estimating the death risk with the index
operation of early 1990. The age of the index operation is
65 years. These are not included in any of our previous
presentations . This is new data actually presented for the
pur pose of today,

The death incidence in different diagnosed groups:
osteoarthritis wonmen is the blue one; a controlled
popul ati on age nmatched from the general register;
osteoarthritis nen. You can see those two groups have | ower

death risk than the controls. Rheurmatoi d patients have a
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hi gher death risk when operated on for total hips.

Then focusing on the first 30 days, now | ook at
the hip fracture first. A patient admtted to a hospital
for a hip fracture and operated on with everything else and
a total hip, we observe for the nen a death rate a nunber
17,000 deaths, which we would expect to be 5,400. A clear
increased ratio, meaning that these patients have a nuch
hi gher risk for dying than a controlled popul ation

If those | ook at those operated on for the primary
total hip, we do find the sanme, but not as pronounced as the
whol e hip fracture group. This problem nost probably
reflects that the patients are fragile, are old, have
cardi ovascul ar disease in high frequency. W don't find any
specific difference between nmen and wonen. Wren actual ly
may be at higher risk even than the nen.

Looking at the nortality within the first 30 days
after total hip replacenment here in the patients group
operated on due to osteoarthritis, 56,000 patients, we can
see there is no concentration of early death, inplying a
high risk with the cenentation procedure. The trend for
this curve is although, a higher risk in the early post-
operative stages.

And we have to conclude the death risk discussion.
Here we can see that overall the patients we operate on due

to osteoarthritis with the primary total hip have a | ower
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risk than a controlled age and gender-natched contro
popul ati on.

All right going back to the cenentation or
cenenting technique, the reduction is nost probably due to
good marketing used by everybody since 1994, because if you
|l ook at the risk factor analysis of the patients operated on
due to osteoarthritis revised to acetabular |oosening, we do
find a significantly increased risk in the patients in which
t hat has been used. I"1l come back to that in a nonent.

The positive lavage, the proximal fenoral sealant,
the distal fenoral prop all seens to decrease the risk for
| ooseni ng.

This is a time dependent Poson nodel | ooking at
vacuum versus manual mxing, and after four years post-
operatively there is an increased risk which is probably due
to technical mshandling of the vacuum mxing systenms. It
could be a too early steminsertion in a too |ow viscous
cenent . After four years we still see a beneficial effect
of vacuum m xing, and we need longer followup to really
justify the use of this.

Looking at the different cement types, having in
mnd that all the cenents are doing good, but there are
differences in between the different cenment brands, with
Pal aces, Pal aces antimycin, Sinplex in one group, CMNwith a

slight worse result. The Sulfex cenment is risk rated 1 in
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this .

So in conclusion, acetabular |oosening constitutes
t he mai n probl em The nost serious conplications declined
three-fold over the past two decades. That cenenting
t echni que inprovenent was inplenented in Sweden we believe
is partly a result of the register. W found that the
revision in this time span is only 7.2 percent for the
primary cemented inplant, which in our opinion sets the
standard for this surgical procedure.

So our concluding statenent would be that there is
no scientific docunentation in this register, in the
Norwegi an register or whatever showi ng superior results of
uncenented fixation conpared to cenented; at best equa
results are presented.

Then having in mnd that the costs for an
uncemented are substantially higher, although there is
different pricing between the different countries.

Thank you.

DR. BOYAN. Thank you very nuch. | s the FDA ready
to present?

Agenda |Item Recl assification of Bone Cenent, FDA
Presentation

MR DEMIAN: Good norning, |adies and gentl enen,
Madanme Chair, distinguished panel, nenbers of the audi ence.

| am Hany Demian, a scientific reviewer with the Othopedic
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Devi ces Branch. The device type under consideration is
polymethylmethacrylate cenent.

I would like to thank Lonnie Wthan(?) and Dan
Smth of 0SMA, and the orthopedic surgeons Drs. Malchau,
Johnston, and Berry for their presentations.

The FDA review team consisted of nyself as |ead
reviewer, Dr. Olee Panitch as the nedical officer, and Dr.
Chang Lao as the statistician. Today, our presentation will
be brief.

I will discuss the proposed CFR classification
t he proposed indications for use, the proposed device
description, and we'll go into the sunmary of supporting
information, the device pre-narket application history, the
nmedi cal device reports, the risks to health, the special
controls. Then Dr. Panitch will present the bone cenent
i mpl antation syndrone, followed by Dr. Lao' s presentation of
statistical considerations. Then 1’11 cone back on and
briefly summari ze the panel questions.

Currently PMVA bone cement is classified under CFR
888.3270 as a transitional Cass Ill device previously
regul ated as drug. PMVA bone cenent is nmade from
net hyl net hacryl ate, polymethylmethacrylate, esters of
methacrylic acid, or copolynmers containing
polymethylmethacrylate and pol ystyrene. The device is

i ntended for arthroplastic procedures of the hip, knee, and
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other joints for the fixation of polynmer or netal prosthetic
implants to |iving bone.

The proposed reclassification definition only
i ncludes bone cenents conprised of a liquid conponent
consisting primarily of methylmethacrylate, and a powder
conponent conposed of polymethylmethacrylate and/or
copol yners of methylmethacrylate and styrene or
methylacrylate . This has the sane intended use.

I’m just going to flash up these proposed
indications for use. These are the same ones that the
petitioner presented. | won’t read them again.

The petitioner has proposed the follow ng device
descri ption. PMVA bone cenents would be defined as self-
caring two conponent system including a liquid and powder
conponent . The liquid conponent would be conposed of
methylmethacrylate as the nononer, and then you would have
an accelerator and a stabilizer. Typically, the accelerator
woul d be dimethyl P-toluidine. The stabilizer would be
typi cally hydroguinone.

For the powder conponent you would have one or two
polymers, and that would PMMA, MVA-styrene copol ynmer, MVA-MA
copol yner. The radiopacificer is typically barium sulfate
or zirconium di oxi de. These are found at 10-15 percent
wei ght rati os. Then initiator is typically benzoyl

peroxi de, found I-2 percent.
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The petitioner has provided 10 articles supporting
the pre-clinical issues, and 14 articles supporting the
clinical use for bone cenents. For pre-clinical issues the
petitioner has identified conprehensive chem cal and
physi cal analysis, as well as nechanical test methods used
to characterize these bone cements.

For the 14 clinical articles, 8 were on the hip, 4
were on the knee, 1 was on the shoulder, and 1 was on
several joint arthroplasties. The limtations of these
| arge device registries include conprehensive data limted
to hip and knee joints, and different cenenting techniques
used in the U S. versus Europe

Later in the presentation Dr. Chang Lao will
di scuss the statistical considerations regarding these
articles. Overall, the clinical success appears to be
i npacted by the anatom cal site, the viscosity of the bone
cenent, and the age of the patient.

In total there have been 11 pre-market approval
applications for PMMA cenent, and 12 investigational device
exenptions . Currently, there are five conpanies marketing
the device in the United States.

Since 1985, the FDA has received 368 nedica
device reports for bone cenent. The following is a
br eakdown based on the key words. There were 11 emboli; 174

reactions; 176 malfunctions; 4 infections; 1 contact
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dermatitis; and 2 fliers.
Next I will present the breakdown for the
reactions and for the mal functions. For the reactions, 95

percent of them were associated with death; 32 percent were
associated with cardiac arrest; 10 percent were associated
with myocardia; 34 percent were associated with a drop in

bl ood pressure; and 42 percent were associated a hypotensive
epi sode.

For the mal functions 63 percent were associated
with the set time; 23 percent were associated with the
packagi ng of the material; 4 percent were associated with
the cenent fracture; 2 percent were associated with non-
adherence of the methylmethacrylate to the surroundi ng bone
or the inmplant; 9 percent were associated with an
i nconsi stent m xture.

The limtations of the MDRS include: events going
unreported; inconplete reporting; and not know ng the
denonmi nator for the nunber of devices inplanted.

Based on the literature and the nedical device
reports, the following risks to health were identified by
t he sponsor: bone cenent inplantation syndrome -- and Dr.
Panitch will go into this later on; cenent burns due to the
exotherm c polymerization in vivo; intrapelvic collection of
the cement and heterotopic bone; foreign body reaction;

changes in liver function; handling problens; loosening or
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m gration of the device; infection; user reaction; ignition
of the nononer. | have listed other, if there are any other
risks to health not covered that you may identify.

In considering reclassification from Cass Il to
Class Il the petitioner has identified the follow ng specia
controls to minimze the risk to health. These incl ude:

FDA gui dance docunent; standards such as ASTM and | SO
device |l abeling; design controls; and others. | have listed
others, again, if you can identify any others.

Now Dr. Panitch will discuss bone cenent
i mpl antation syndrone, and the potential mechani sns
associated with it.

DR. PANITCH. Good norning. I would just like to
hi ghlight some of the points with bone cenent inplantation
syndrone, and highlight the controversy that exists
regarding the mechani sm that causes this syndrone.

The constellation of synptons are shown here, as
presented by the sponsor. It is inportant to note that this
is nmost commonly seen in elderly women who have sustai ned
hip fractures and undergone total hip replacenent. Many of
these are elderly wonen who are coincidentally, or maybe not
so, undergoing spinal anesthesia. I f you |l ook directly at
this population, you wll see the incidence has been
reported up to 1 percent.

This is as reported by the sponsor, the comonly
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reported nechani sm | would like to point out that the
embolization can be conprised of thrombus, fat and/or air.

| would Iike to give a couple of MDR exanples to
hi ghl i ght the controversy. | think this one is fairly clear
cut , and as pointed out by Hany, that there is a limtation
in the MDR information. In this report we’'re fortunate to
have transesophageal echocardiagraphy during surgery. In
this surgery there was denonstration of several |arge
thrombi entering and then exiting the site of the heart,
clearly at the sanme time of henodynamic instability.

This is simlarly and 87 year old who is also
undergoing hip prosthesis. An autopsy on this patient who
al so had a simlar unstable episode, and subsequently coded,
she was found to not have any evidence or air or fat in the
| ungs .

Finally, the third exanple here is again an
elderly female with a hip fracture. In this patient we are
fortunate to have the ABGs that occurred during the code,
and 30 minutes into the code we could see that there really
is relatively no hypoxia with a pPo, of 347. This is
suggestive that perhaps there is another mechani sm at stake.

There are three reported nmechanisns that | have
included here. This one is from 1979, and | think here we
hi ghl i ght that perhaps the embolization causes a rel ease of

serotonin, histam ne and other nediators of anaphylaxis.
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This has subsequently been tested, and histam nes have been
denonstrated to be rel eased. Treatnent prior to surgery
with antihi stam nes, however, has not been proven to be
ef fective.

This is from 1987, again another anaphylactic
reaction reported where peripheral vasodilatation was
observed. This was felt to be because of absorbed
nmet hyl net hacryl ate, and the conpl enent cascade felt to be
elicited fromit.

Finally, the last mechanism and this was just
reported in ORS where the methylmethacrylate nonomer was
i nfused in dogs. In this nmodel there was an increased
capillary perneability that led to pul monary edena. [t was
felt that this perhaps was contributing to the instability.

This concludes the controversy. At this point |
would like to introduce Dr. Chang Lao to do the statistical
interpretation.

DR. LAGO  Good norning. |’ m Chang Lao, Division
of Biostatistics with FDA Good norning, Madame Chairman,
panel nenbers, and audi ence. Today |’m going to present a
statistical interpretation for this petition.

The first part is the limtations of the 14
articles presented, and then a discussion of the statistica
nmet hods. The discussion of limtations consists to two

points, the inability to validate the statistical results,
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and no working data and no survivor analysis.

Then 1'11 tal k about the assunption of the
statistics which is the assunption of the survivor analysis
with the Cox nodel. Next 1’11 tal k about the statistica
approach to the Kaplan-Myer clinical outcone table versus
the Greenwood(?) fornula calculated at a 95 percent
confidence interval of true survival. Then 1’11 tal k about
the Cox nodel. Then there will be time for panel questions.

The 14 papers submitted. This is a summary of one
of the 14 papers. | considered this paper with the nost
detailed results, a 1995 paper from the Norwegi an registry
data by Prof. Havelin. Table 1 is an overall sunmary for
Prof . Havelin's particular paper. As you can see the high
viscosity is the three different cenent brands, and |ow
viscosity CMN conpared with boneloc for the other two years.

All high viscosity have a 5.5 years data, and the
boneloc has only 2 years data. The nunber of divisions and
the nunber of risk at the 5.5 years as you can see fromthis
sunmary is 3,788 in total nunber of the sanple size at the
begi nning of the 47 Division II1. The risk is about 470
risk at 5.5 years.

As you can see, the sanple size decreased quite a
ot from 3,788 to 470. | think the reason is maybe the
patients didn't have the opportunity to finish the study at

the time the paper was published, or the patients dropped
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out fromthe study we consider the loss to followup or even
deat h.

There is no working data of course for the 14
papers, because they are published papers; many w thout
detailed survivor or Division IIl analysis. Three papers
have the survivor analysis tables. The remai ning 11 papers
have the Kaplan-Myer graph only or a partial table article.

The assunptions for the statistical survivor
anal ysis assunmes the statistical procedure to enter tine to
event in the article. Nei ther the device treatnment know the
risk to patient change during the study period. Since it is
incomplete, loss to follow up independent of survival due to
device rate drop out.

The survivor analysis with Kaplan-Myer for the
other group or Klinger life table for group data. The cusp
proportion has a digression nodel in short identifies
important risk factors |ike cenment type, gender, age, or
occupati on, denographical risks to the revision. Then to
estimate risk ratio of the revision between the conparison
and the reference cenent groups.

The assunption here assunmes the risk ratio is the
proporti on between the present reference group independent
of tinme, not changing over tine. The statistical approach
i S Kaplan-Myer, which is probably limted estimate is

appropriate for any group relatively large or snall data.
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It can be grouped if required. The clinical option was
approved for the group data, the |large data.

Now | want to talk a little bit about Peters form
of the Kaplan-Myer, the extent of either, and the 95 percent
confidence interval for this. Choose some ot her
probability.

The difference between Peter’s method and the
Gluer(?) formula, the Gluer formula is in w der use by nost
publications . The difference here is the nunber of subjects
at risk at a space or tine point should be reasonably |arge
with observed revision(?) if possible. The purpose is to
have the larger estimate and the 95 percent confidence
interval nust use some other probability.

If the nunber of subjects is small, with no
observed event, we wll recomend the Peter’s method. The
Peter’s method is British nmethod from 1977. Prof . Peter is
at Oxford and he was considered one of the well known
statisticians in clinical literature.

Anot her standard fornula is the Gluer formula.

The Gluer nethod is insensitive to the small nunber of
subjects’ risk w thout observing revision with a standard
error and unchanged 95 percent confidence interval of true
survival, regardless of the small nunber of subjects, the
risk at the later medically inportant followup tines.

The Cox Proportional -Hazards Mdel is statistical
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assunption change, the risk at which does not change over
tine. One of the graphical checks is a plot mass |og
survivor at tine against tine. The two conparison groups
should be parallel or near the parallel, not having a
crossover.

O her than that, there are many, many graphical or
advanced statistical variables. What happens if an
assunption was not nade? Then are the risk ratio and risk
factor would be potentially biased or m sl eading.

Conclusions -- none of the 14 published papers
val i dated the Cox nodel assunption

Here is a summary of Prof. Havelin's 1995 paper
This figure conpares different cenment type for the different
conponent, fenoral versus acetabular. As you can see on the
left side of the graph, boneloc is only at two years follow-
. The other has 5.5 years foll ow up. The CMW-3, which is
a low viscosity is 94.1 percent. The 95 percent confidence
interval, as you can see is not overlapping with the HV
hi gh vi scosity. The boneloc is 95.5. No confi dence
interval was given

So if the boneloc at 2 years was conpared with al
ot her groups at 2 year, then it would be highly significant
with a P of less than 0.001. On the right side simlar
findings are al so true. Boneloc was 98.8 percent at 2

years, nuch |ower than the other two groups.
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This chart conpares different cenent brands, CMwW-
1H -- H nmeans high viscosity -- and CMW-3 |ow viscosity. As
you can see here it is CMW-3 the 94.1 percent at 5.5 years,
which is significantly lower than the other except for
boneloc. Boneloc of course at 2 years is rmuch |ower than
t he other conparison groups.

The previous slides was for the fenoral. This is
for the acetabular. W don't see too much difference here
about the conparison groups.

This one is to sumarize the Cox Proportiona
nodel to estimate risk ratio, to conpare the risk anong
di fferent groups. | used the HV on the left side, the high
viscosity reference group. The boneloc has about 8.7 tines
hi gher risk of revision than the high viscosity. CMW-3 has
2.4 tines higher than the reference group in the fenoral.

In the acetabular you can see alnost a simlar
pattern there. But in the cMW-3 it is 0.05. It is even
small er than the HV. But boneloc shows the sanme picture
here .

This is the last table. | don’t go into detai
here. This is a slide that is nodified fromthe previous
tabl e. This is a hypothetical exanple here called the
hypothetical clinical life table conparison of a |ower 95
percent confidence limt. The cumul ative survivor

probability by G eenwod fornula or Peter’s nethod.
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If you assune at year 1, 2, 3 you have 100
heaps(?) get into the study, and a |low | oss of 10 heaps | ost
to followup during that interval and no w thdrawn patients,
a nunber of risk, so it would 95. It’s one of the things is
subject half of the ten, because that’'s the way a life table
is calculated.

So assune the nunber of revision is 10. Then the
probability of revision is 10 divided by 95, or 0.105. Then
you go through the cal cul ations. Pl ease see the last two
col umms. The G eenwood formula and the Peter’s nethod are
pretty close to each other. The survival probability at the
end of three years of 0.895. It’s the |ower 95 percent
confidence interval; close between G eenwood and Peter

The next interval, the patients get into the next
interval, 80 patients, because you have 100 patients at the
begi nning, 10 lost, 10 revisions, so 20 is out, so 80.
Continue this process until the last interval. You have a
very small nunber of patients get in the last interval, only
10 patients. If you have 5 lost, the nunmber of risk at 5.
You observe no event. So the last 2 |ower 95 percent
confidence interval between G eenwood and Peter are quite
different.

The Greenwood fornula is by nost of the
publications is 57 percent, but the Peter’s correct method

is only 37 percent, which is adjusted for the limted sanple
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size at the last interval, and adjusted for the nunber of
non-observed revisions due to the small nunber of patients
at risk in the particular interval. The fornmula is at the
bottom of the chart. The reference is given.

MR DEMIAN: Thank you, Dr. Chang Lao.

Now |’ m going to summarize the panel questions
whi ch the agency is seeking recomendation for this
reclassification petition. I"’mnot going to read the
questions, |’'mjust going to sumrarize them The first one

deals with a classification. You are going to see this on
Question 4 of the supplement data sheet when you are filling
out the reclassification worksheet.

The second one deals with the viscosity of the
bone cenent and issues surrounding this. This is Question 5
on the suppl enmental data sheet.

The next one deals with the cenenting technique,
and it is Question 5 on the supplenental data sheet.

The next one deals with the technical problens
associated with bone cenent. Basically we’re asking have
all the risks to health for bone cenent been adequately
assessed.

The next one deals with the intended use in hips,
knees, and other joints, and this is Question 4 on the
suppl enental data sheet.

This question deals with the special controls.
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Have all the special controls been adequately identified to
control the risks to health? That is Question 7 on the main
data sheet.

This one is specifically for the pre-clinical
special controls, and this is just a laundry list of these
pre-clinical test nethods that can be used. You’'re going to
find this is Question 7 on the main data sheet.

The last one is, when is it appropriate to use
clinical data as a special control?

W request that you discuss the presented panel
guestions when you are conpleting out the reclassification
wor ksheets . Thank you.

I will turn this nmeeting back over to our
chai rperson, Dr. Boyan.

DR. BOYAN: Thank you, M. Demi an.

Bef ore we have presentations from our panel
reviewers what | would Iike to do is declare a five mnute
br eak.

[Brief recess.]

Agenda Item  Open Public Session (Bone Cenent)

DR. BOYAN: [Administrative remarks.]

Now | would like to return us back to the actual
order of business. W have had the petitioner presentation
We’'ve had the FDA presentation. W wll proceed with the

open public hearing session of this meeting. | woul d ask at
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this tinme that all persons that want to address the pane
specifically related to bone cenent come forward and speak
clearly into the mcrophone, as the transcriptionist is
dependent upon this nmeans of providing an accurate record of
this meeting.

Again, we're requesting as before that all persons
nmaki ng statenents during this open public hearing disclose
whet her they have financial interests in any medical device
conmpany. Bef ore maki ng your presentation to the panel, in
addition to stating your nanme and affiliation, please state
the nature of your financial interest, if any.

| realize that you all say you have no financi al
interest as they relate to bone cenent, but you have a
financial interest in one of these conpanies that is
unrel ated to bone cenent, and bone cement is only one snal
part of the business.

Seeing none, | amgoing to ask M. Dem an to
sunmarize a letter received by himfrom Hel medi ca(?)

MR DEMIAN: Thank you, Dr. Boyan

This letter is dated April 15, 1998. It was
witten by John Decheroff(?), director of regulatory affairs
and public policy. In this letter he basically coments on
the classification of bone cenment that is proposed. In the
petition these conments that are in this letter were also

submtted in the petition, and they were in regards to the
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restrictive nature of the classification that was proposed.
It did not include esters of nethyl acrylic acid. He goes
on to say in the letter that this may restrict future bone

cenent conpositions from comng to nmarket through the 510(k)

process.

| think that covers it Dr. Boyan.

DR BOYAN: Thank you. Now we will nove on to
general panel discussion. The first presenter will be Dr.
Harry Skinner, who will review the critical aspects of the

reclassification petition.

DR.  SKI NNER: Thank you, Dr. Boyan. | think that
virtually everything has already been said about bone
cenent . I think that we orthopedi c surgeons are very
famliar with this. Some of us have used it for nore than
20 years. W understand its handling characteristics. W
understand its clinical characteristics, and from the data
provided prior to the neeting and at this neeting, we know
what it’s clinical history is over |ong periods of use.

| don’t have any particular problems with a
reclassification of this from dass IlIl to Cass Il. |
woul d nmake certain suggestions regarding it, however, if
possi bl e. One of these would be that the indications be
expanded to include |ong bone tunor reconstruction. | think
the other indications are appropriate.

I think the additions that are suggested to the
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package insert are appropriate. But | think that the
package insert is a problemin that when the bone cenent is
opened, the package insert is always thrown away. | woul d
suggest rather than just including changes in the package
insert, that a brochure be prepared that the orthopedic
surgeon could have access to prior to the actual use of the
material, since when he is using bone cenment it is al nost
al ways when he is scrubbed. It is awfully hard to read
t hose package inserts with those gloves on.

Now in addition to that | think that many of us
have grown up with the history of bone cenent, and
understand its handling characteristics and the problens
t hat can happen when the roomis warm or when the patient is
warm or when bone cenent is warm | think that the brochure
I’m tal king about that | would recommend be to provide some
of that information that so proper handling techniques could
be taught to people who are unfamliar with it, who have a
shorter history in orthopedic surgery.

I think that all of the general and speci al
controls that have been nentioned are appropriate and woul d

be suitable for applying the safe use of bone cenment as a

G ass Il device.
DR BOYAN: Thank you very rmnuch. | would like to
now turn over to Dr. Jereny Glbert, who will present a pre-

clinical review
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DR. G LBERT: Well, | too would concur with Dr.
Skinner’s comments on the long history of bone cenent and
its successful use. I think we saw fromthe clinical data

that its survivorship and success is really the standard |
think for total joint replacement.

In terms of the pre-clinical review, one of the
things that cane out to me in this discussion was the issue
of the difference between |ow viscosity and high viscosity
cenments. There are sone physical reasons why there are
differences in the viscosity of the cenent. Things I|ike
nonomer to polymer ratio, polyner nolecular weight, things
of that sort, even particle shape and size can influence the
vi scosities

| think if we are going to nake a distinction
between [ ow and high viscosity those distinctions ought to
be nade at a nore physical, naterial characterization |eve
than sinply just the viscosity. So | would suggest that
nol ecul ar wei ght/ pol y-di spersity be one of the things that
is included in information on the bone cenent.

| suppose in thinking this over one of the things
I was concerned about was what defined PMVA bone cenment. As
we heard the letter from Helmedica, they are concerned about
what are the appropriate nononers and polyners to be added
or included in a bone cenent. | guess ny feeling is that we

have a lot of data on a few conpositions, and it is those
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conpositions that | feel nost confortable reclassifying. If
we go to other chemstries, | get less confortable with
that .  So | guess | would argue against the Helmedica
letter.

In terms of nechanical properties -- well, let ne

back up for a second. A ong the lines of conpositions, |
also believe it is inportant to have in the insert or
somewhere, a conplete description of the cenent that would
include the amounts of initiator and accel erator, the
anmounts of radiopacifier, and as | indicated, nolecular

wei ght of the pol ymer. | think those are inportant for
under st andi ng the behavi or of these cenents.

If I go the issue of nechanical property, | think
it would be reasonably well accepted that it is fatigue of
bone cenent that is probably the nost critical nechanica
property to be concerned with. There have been different
approaches to neasurenent of fatigue, so-called stress
controlled and strain controlled fatigue testing. | think
that issue needs to be carefully |ooked at. | suppose ny
preference would be for nore of a |load control test as being
appropri at e.

Al so, viscoelastic properties were nentioned.
Creep is another concern in these |long-term processes, and |
think that needs to be thought about as well.

Two ot her coments. W saw this norning a little



)

64
bit of a discussion about BC'S, bone cenent inplantation
syndr one. One question that conmes to ny mnd, and perhaps
sonebody in the audience or around the table m ght be able
to tell me, have there been any studies that have | ooked at
things like differences in the cenenting technique on the
i nci dence of BCIS, nanely, pressurization techniques? If
you pressurize the fenoral canal during insertion or during
delivery, wll that change the incidence of BCIS? So |
think that’s a thought that | had |istening today.

The other thing I didn't really hear discussed was
the issue of particle debris generation from bone cenent.

Dr. Boyan is shaking her head. Wat was initially called
cenent disease | suppose, and after it happened in
cementless it was cementless di sease. | still wonder about
the contribution of bone cenment to that disease process.

That ends ny conments.

DR. BOYAN. Thank you very much. W have reached
a critical juncture where the actual arrival the worksheet
is inportant. Were is the worksheet?

W are going to go around the table now, and 1'd
like to start with Dr. Wban, if | could, and ask you to
specifically address issues related to the bone cenent
i mpl ant ati on syndrone. Then go on to Dr. David, and ask Dr.
David to then be the next speaker. W will go through and

ask our industry representative if he will add any conments.
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We'll go around this way, and then finish up with you Dr.
Hal e.

So Dr. Urban, would you like to begin the general
di scussi on?

DR. URBAN. Well, to begin with, ny experience and
that of ny colleagues in the literature is that there are
al ways physiol ogi cal consequences of cenenting fenora
pr ost heses. The question always is whether there are
clinically significant consequences. Usual ly there are not
I think, because of the patient population, or the situation
the patient is being observed in.

Hence, the sicker patients, elderly patients, in
cases where using a long stem prosthesis where there has
been a pathol ogi cal disease, where there has been a
fracture, where there is, as was pointed out, regiona
anesthesia -- regional anesthesia can cause a decrease in
sem -vascul ar resistance.

And if the clinician taking care of the patient
hasn’t done enough to insure that there is adequate
hydrati on, adequate cardiac index at the tine of insertion
of even a primary hip that is cenent, the rel ease of
subst ances, possibly methylmethacrylate nononer itself, and
probably possibly other intramedullary contents can cause
enough physi ol ogi cal changes to result in hypotension

arrhythm as and cardiac arrest. | think that these are real
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consequences of putting in a cenented prosthesis.

| think that the question was asked whether things
can be done to linmt that, and | think that there are things
that can be done to limt it in situations where there are
higher risks, in situations where there are fractures,
particularly peri-prosthetic fractures. | think to | eave
areas of the bone open, and | think lots of orthopedic
surgeons do that, so that there is actually |eakage of the
cenent during the insertion of the prosthesis decreases the
anount of pressurization of the canal

In sone cases not to put a restrictor in wll
decrease the anount of pressurization; to nake sure there is
adequat e lavage of the fermur prior to insertion. These have
been studied not only in humans, but in aninmal nodels, and
di scussed at length in many, many orthopedic and ot her
rel ated neetings.

What worries nme sonmewhat about a general
classification for bone cenent, which was also pointed out,
is there are differences in the physical properties via the
chem cal properties of cenment . Sonme of the cenment, because
of its nature of being nore or |ess viscous, can be nore
infiltrated. If it is more infiltrated, is it nore likely
to cause the release of intramedullary debris?

It seens to nme that there is a body of evidence

that is available to look at for that. The Swedi sh
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registry, which |looked at the differences in cenment wth
regard to the longevity of the prosthesis should have the
capability of looking at the differences of cenent wth
different properties, to see whether there was a different
in peri-operative conplications.

So in a reclassification to Class Il it would
worry nme if the chem cal conposition of those agents that
were allowed was too broad so that numerous cements were
all owed on the market which had possible chem ca
conposi tions which could cause del eterious physiologica
effects was allowed w thout extensive clinical evaluation.

The other feature which |I’m curious about is the
m xi ng of the cenent, because there has been discussion
briefly at this nmeeting this norning, but also extensively
in the literature about whether centrification, vacuum
m xing, hand mxing is better.

Whet her there is less porosity of the cenent at
the end, which affects its longevity. \ether is nore of
the nononmer, which is actually polynerized in one form of
m xi ng as another, and hence the possibility for |ower
physi ol ogi cal consequences at the time of cenent. [ m not
so sure that has been adequately addressed either.

DR. BOYAN: Thank you. Dr. David.

DR. DAVI D I have very little to add to what has

been said so far. Based on the information presented this
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norning there are three points | would |like to make. e is
relating to the technique, and |I think those were addressed
by ny col | eagues al ready. | would just like to enphasize
that that should be part of the |abeling.

Those relating to patient selection criteria.
Cenment versus cementless, and resenbling therefore outcone
of perhaps younger patients in cementless application, and
therefore the results we see in the studies.

The |l ast point may be sonmewhat mnor, but it
caught ny attention that there are cases reported in the MR
that the nonomer ignition took place in the operating room
I would be concerned that the appropriate controls would be
in place to renove that, because of the catastrophic effect
t hat can take place.

DR BOYAN: Thank you. Dr. Silkaitis.

DR SILKAITIS: Yes, | have just two comments, one
pertaining to the down classification. The second is in
regards to educati on.

In regards to the down classification process, |
view this nore or less like making a generic product. W
have the fact that the ingredients are defined, the risks
are known so that it can be conmunicated through |abeling,
that as long as the performance characteristics of the
biomechanical testing is defined, then making bone cenent

consistently then is defined.
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So in essence, you don't have to repeat a clinical
trial every time you make the same product. It’s just from
a different conpany. So that’s my conment in regards to the
down classification product, that we're just basically
genericizing the bone cenment with this specific ingredient
list.

In regards to education, education is certainly
key. The way that surgeons are educated on that is through
training courses and through the package insert; prinmarily
t hrough the package insert. | agree with Dr. Skinner that
we need to find a better way. One of the things that |
woul d certainly recormend is also that the societies, the
ort hopedi ¢ societies, the neurosurgeons’ societies also take
an active role in communicating that surgeons ask for the
package insert before the product.

It is certainly available, because a lot of tines
at annual neetings we will pass out information, only to see
it in wastebaskets |ater on. The package insert is freely
gi ven out. It is requested fromthe sal esperson, so that
t he surgeon would have the opportunity and luxury in his
office to review in nore detail

One of the questions, is that enough or should
there be additional information on the package insert to
satisfy some of the things that you had. Certainly if we

make anot her brochure — and |’m not sure what the nechani sm
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would be to give it to them-- that’'s where | would ask the
societies to encourage their surgeons to ask for the
information from the conpanies, and the conpanies wll
certainly provide that.

That's it.

DR. BOYAN: Thank you. Dr. Altman.

DR aALTMAN: Thank you. There is obviously a need
for the bone cenent. There are apparently sone risks
i nvol ved. I don’t know of anything in medicine or dentistry
t hat doesn’t have sonme risk, so | guess the issue is
acceptabl e ri sk. I think the risk here is acceptable.

| agree with Dr. Skinner. | think the nmore we can
educate the physician, the better off the patient is going
to be, so I'mall in favor of a reclassification with these
conditions .

DR.  BOYAN: Dr. Aboulafia.

DR, ABOULAFI A: 1'11 keep my conments brief too,
because | think nobst things have been addressed. | agree
with the recommendations that technique for proper use of
the cenment be added to the package insert; things that may
reduce the incidence of BCIS. W don’t know for sure that
lavage does, but | think there is a general consensus.

Wiile you don’'t have to say they nust do it, you can say it
has been recommended by sone that this may decrease the

i nci dence of BCIS.
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The other thing | think Dr. Skinner already
addressed was the indications be expanded to include
reconstruction of large skeletal defects resulting from
t unor. W use it all the tine now Beni gn or malignant, |
woul dn’t say either one. | would just say from tunor, and I
wouldn’t limt it to |long bones, because we do also use it
in flat bones.

Then the only one was with contraindications, it
says currently as it is proposed that bone cenent is
contraindicated in the presence of active or inconpletely
treated infections. | understand what they are talking
about is you don’t put that total hip in when there is
ongoi ng infection, but when we do take out a hip for
infection, nost orthopedists or nmany orthopedists use it an
of f |abel fashion, and use methylmethacrylate with
antibiotics

So it alnost nmakes it sound even worse than what
we are already doing, and |I would say that is conmon, if not
a routine practice. So if they wanted to put something
about contraindication in the face of infection, it mght be
better to say contraindicated in the presence of active
i nfection where revision total hip arthroplasty is
cont r ai ndi cat ed. In other words, you aren’t putting in a
cenmented revision total hip without a bone infection, but

you can put an antibiotic cenment spacer in the knee or
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beads, et cetera.

DR. BOYAN. Dr. Laurencin. Can | ask you, Dr.
Aboulafia, can you repeat that phrase one nore tine?

DR ABOULAFIA: PMVA bone cenent is
contraindicated in cases where revision total hip
arthroplasty is contraindicated due to active or
inconpletely treated infection.

DR LAURENCIN: | find the proposed down
classification quite satisfactory with the additions set by
Dr. Skinner for use in treatnment of tunors, and also in
conjunction with antibiotics for treatnent of infection.

DR BOYAN. Dr. Cheng.

DR CHENG: | just expand indications as Dr.
Skinner said for both primary and nalignant bone tunor.

Then with regards to the infection issue we do
use it off label for antibiotic beads, in the construction
of themquite a bit. There are one stage reconstructions
bei ng done using antibiotic inpregnated cenment a |la Dr.

Cl yde Duncan’s(?) technique. So | think the phrase proposed
by Dr. Aboulafia probably needs to be nodified, basically
indicating that non-antibiotic inpregnants should not be
placed in an active infection.

I woul d propose that another condition be added.
If the use of antibiotics in cenent is to be given as an

indication, as it is already being done routinely with the
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ot her cenents now, then perhaps it mght be useful for the
surgeon to have sone elution characteristics of antibiotics.
You can’t do all of the heat stable antibiotics, but
t obranycin being the nost w dely used. One could at | east
study that and cite what the elution characteristics are.

DR. BOYAN: In the package insert?

DR CHENG Well, | think the sanme as the other
pre-clinical mechani cal testing. | think since surgeons are
going to use it for antibiotics, they ought to know what the
elution characteristics are.

DR BOYAN. Dr. Coutts.

DR CoUTTS: Just about everything I was going to
say has been al ready been said. | think we have to work on
the | anguage for this infection use, and | think the issue
of adding antibiotics to cenent touches on a non-approved
use of the cenent. Even though it is conmmonly used in
clinical practice, it is an off |abel use. So | think we
are going to have to struggle with the | anguage on that one
a bit. | agree that to categorically say that cenent should
not be used in the face of infection would fly in the face
of comon clinical practice today.

| thought the |language was a little deficient in
terns of dealing with the bone cenent disease. It just says
that appropriate action should be taken to prevent it. |

t hi nk what some of those actions are, as Dr. Urban pointed
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out , should be included in the package insert, such as
maki ng sure that the patient is properly hydrated, and that
the cardiac function is as good as it can be, as well as
i ssues that the surgeon can undertake to try to prevent it
such as the lavage, and decrease in the pressurization if
there is a high risk or concern.

| would agree that we should add the indication of
tunor reconstruction.

DR BOYAN: Thank you. Dr. Li.

DR LI: Thank you. First, | would like to thank
t he sponsors, the physicians, and the FDA for providing an
excel |l ent overview and review of the area of bone cenent and
total joint replacenments.

| amin conplete agreenent that the currently
available cenment in the U S. has provided excellent clinica
performance over the years, and | have no problemwth their
per f or mance what soever

So ny coments are actually froma different
vi ewpoi nt than the previous speakers, as perhaps the panel’s
only polyner chem st. My profession is in fact to nodify
the properties of polyners for total joint replacenents.
Let nme say with absolute certainty that ny issues are not
with currently available cenent, and how possible down
classification would inpact the subm ssion of future bone

cement
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So let me tell you also with conplete certainty as
a polymer chemst, | can construct a polymer with the exact
definition of the proposed classification, and it would in
fact be the world s worst bone cenent. So | think it shows
alittle naivety in terns of polymer fabrication that sinply
descri bing the specific nononer, and saying prinarily
conposed of a particular nonomer is anywhere near sufficient
in describing the cenent that would absolutely be safe for
clinical use

So the other issue is off |abel use. The
physi ci ans have nentioned one, which is the addition of
anti biotics. There are other procedures that are also off
| abel . Physicians turn out to be a very clever and
i nventive bunch, and |abeling of techniques for instance for
heating the nonomer prior to insertion of the hip stem or
heating the powder itself, or heating the hip stemitself
while inserting the fenoral steminto the fenoral canal to
decrease the curing tine, so the set tinme is faster to
reduce surgical time has becone a very common practice, but
a very off label -- obviously -- use of this material

So do these off |abel procedures inpact future
cenents? | think kind of fortunately the clinical
experinent of using these on patients has said that with the
currently available cements, all these techniques do not

seem to adversely affect the clinical performance, however
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these off |abel uses may in fact affect future bone cenments
in a different way.

In the sponsor’s application they said that there
was an existing list of properties that one could | ook at,
that Dr. Gl bert mentioned; things |ike nolecular weight and
conpressi ve strength. They had a comment in there that
al t hough these were neasured, there is in fact connection
with these properties with clinical perfornmance.

Now on a general scale, that’s true, but let ne
point out to you that in fact fromthe presentations this
norni ng we have one cement, Palaces, that at |east in one
study seens to be a little bit better than the rest, and one
cenent, boneloc, which seens be severely worse than the
rest

Now even given the fact that boneloc has a very
different chem stry, you should note that the physica
properties may have been predictive. For instance, boneloc
had the |owest four point bend strength, the |lowest fracture
t oughness, and the |owest stress controlled fatigue. So
it’s a little pejorative to say that physical properties are
conpl etely unpredictive of perfornance.

On the other side, Palaces, which in sonme studies
has appeared to have sone advantage, keep in mind as Dr.

Gl bert pointed out, that Palaces has a very different

nol ecul ar weight distribution than the other four bone
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cements, and it also has the highest fracture toughness
val ue .

So it’s not exactly clear that we neasure these
properties for no good reason, other than to characterize
the cenment. At least with the clinical experience, there is
in fact a good exanple, Palaces, and a bad exanple, boneloc,
that in fact have different physical properties.

Dr. Boyan |'m sure is going to cover the
bi ol ogi cal responses, so 1'11 |eave that alone, and assune
that you are going to cover that when we get there.

So let ne finish up by saying that | think that if
regardl ess of the classification for bone cenent, | think
the characterization of the material and the specific set of
a nmechanical test reginme is absolutely required regardl ess
of the classification. The sponsors nake a coupl e of
indications that fatigue and fracture testing is not
particul arly standardi zed. This is in fact true, but on the
other hand there are in fact a limted nunber of accepted
fatigue and fracture toughness tests that | would strongly
recommend, if not alnobst demand, that these specific tests
be indicated in however bone cenment ends up to be
cl assified.

So the phrase “appropriate testing nust be" from
ny materials standpoint is alnbst no requirenment whatsoever

because ahead of tinme we would not for instance be able to
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predict that a nolecular weight distribution for instance
woul d give you good or bad performance.

So there is a little lack of understanding from
t he basic science standpoint between the actual polynmer
structure and clinical performance. So in the absence of
this direct connection, | think a specific test regine
should be laid out, and should not be left to the applicant
for the subm ssion of a new bone cenent.

DR. BOYAN.  Thank you, Dr. Li. Dr. Larntz

DR LARNTZ: Just a few comments related to
statistics. Dr. Lao nade a nunber of points that are very
i nportant . Because the historical data we have is from
papers for which the data thenselves are not available, it
is very difficult to validate whether all the assunptions
are correct and appropriate for the data. That is al nost
always true, so | think that’s inportant to noti ce.

However, if we think about the papers that we did
review, all of the data were fromregistries of sone sort or
anot her. In fact, because they are observational data as
opposed to random zed conparative data any differences in
assignment of treatnents to either bone cements, or if you
want to conpare cenented and uncenmented or any other item
any assignnent that is done in this observational way, there
could be differences that are not related to the item you

t hink that you have here.
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So differences in bone cement could in fact be
associated with differences in patient selection. | do
understand that there may be different treatnment by age for
instance . So if we see differences in outcome, they may in
fact due to age, as well as to differences say in cenent or
procedur e.

G ven that, however, and given that we have
incredibly large registries, which I think are wonderful
but we have to renenber there are limtations to
observational data, it does appear that we have seen that
there are differences in bone cenent with respect to
out cone. It’s not true that all bone cenents are exactly
identical with regard to outconme, at least in these
observati onal studies.

So with respect to future bone cenent, new bone
cenent could be different from the others. | think that is
possi bl e. Now how do we evaluate that? In actual fact, the
rates of revision, particularly in older patients is very
| ow. In younger patients it is actually higher, and
statistically if you were going to study nunbers of
patients, you would want to do your studies in younger
patients, but you would have to decide that.

But you would have to do very, very l|arge studies,
and very long-term studies to actually do any clinica

studies wth respect to bone cenent. That seens very clear
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to ne, given that we have to have 100,000 patients to get
significance at sone |evel, that seens to have to do a |ot
of patients in a clinical study. So I’mnot sure it’s
practical to do a clinical study, and | guess as a
statistician it’'s sad, but | recognize that, okay?

Now beyond that, so what do we do? Well, if bone
cement is really good, which is seens to be, and does its
job really well, that’s great. But it puts very strong
i nportance on the pre-clinical testing of the material, and
I think it is absolutely inperative that pre-clinical
testing be done in a conparative way.

That in fact as Dr. Li has said, there may not be
st andar di zed procedures, but if the testing is done so that
the same procedures are used in conparative ways for
conparing the various bone cenents that are proposed to
currently used bone cenents, | think that is an absolutely
i nperative action to be taken for subm ssion of information
about a new bone cenent. So | think this pre-clinical
testing done in a conparative way is critical, and should be
carried out.

I don't think | have any other comments except to
say if we want to see what happens to future cenents,
particularly ones used in the United States, it would be
very difficult to do without the registries of the size that

are done in Sweden and Norway, and that is an incredible
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effort to undergo in our system

And so we have to understand the risk if we put a
new bone cenent on the market, and it’s not as good as the
others, it may be very difficult to find that out for a |ong
period of tine.

Thank you.

DR. BOYAN.  Thank you. Dr. Rangaswany.

DR RANGASWAMY: | guess the advantage of being
| ast is everybody has brought up the sane issues, and | have
not hing further to add.

DR.  BOYAN: Dr. Hale.

DR HALE: Most of ny concerns have al so been
brought up, but |I do have a couple of conmrents | would like
to nmake. Wth regards to the regulatory controls for pre-
clinical testing, | too agree that those are critica
particularly in terns of fatigue and creep. I'malittle
bit concerned about some of the off |abel uses that have
been nentioned, particularly in terns of antibiotics and the
ef fect on nechani cal properties.

If that is sonmething that is happening after the
product is marketed, we have very little control over what
that has on the mechani cal properties. Things |ike
i ncreasing the volune percentage of the antibiotic or the
m xi ng techniques may greatly affect what the results of the

pre-clinical mechanical -type testing are.
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The other concern | have has to do with sone
term nol ogy that has been presented for the labeling in
terms of the BOS and its link to overpressurization. There
have been sonme studies that suggest specific pressure val ues
that may be responsible for creating this condition. |
guess what | would suggest that the l|abeling or the
brochure, however we are going to go about doing this,

i nclude sone nore specific |anguage about what constitutes
overpressurization, so the clinician has a better sense of
how nuch pressure is too nmuch pressure, or at the very least
specifically mentions sonme of the techniques that the
sponsor nentioned early on for ways to mnimze that
pressure, |ike venting the canal.

DR. BOYAN.  Thank you. The only coments | woul d
add from a biological point of view are that the actual way
that cells respond is not so well studied as one m ght
t hi nk. The way that osteoblasts, any bone cells that are
bone formng cells or bone maintaining cells interact with
PMVA is one of the nobst understudi ed areas of orthopedic
resear ch.

A lot of effort is spent understanding how these
cells interact with titanium and titanium alloys, even wth
stainless steel, but very little is understood about how
they interact with PMVA or the particulate, and

particularly the particulate.
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Wiy that is the case is not clear to ne. |t may
because it is well tolerated, and that the patients that
have these kinds of materials placed in them once the
hi stol ogy was done and it was not particularly exciting,
scientists tend to stay away fromthe field. But as we
understand nore about how particles in general are affecting
cells, | think that there will be some renewed interest, and
that may affect how we think about the materials down the
line .

| think at the present tine, and with the present
materials it may not be as critical to understand that right
NOW. But | certainly think that when information becones
avail able, FDA should stand waiting to take it into
consideration on how it handles its review of these
materials over tine.

So | would now like to invite the sponsor of the
petition, and ask themif they would like to nake any
general conments in the discussion that we should take into
consideration before we start on the worksheet.

Since | don't see the sponsor rushing up to the
m crophone, FDA, would you like to nake some comments?

DR W TTEN: Just one. Wile | appreciate the
remarks from the panelists about adding tumor reconstruction
as an indication, and also about including antibiotic m xed

wi th bone cenent, when you go through the data sheet and the
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guestionnaire, it should be in response to the petition,
whi ch does not include those two things at the present tine.

DR. BOYAN: Thank you for that clarification. Dr.
Aboulafia, your wording nmay get us there, don't worry.

Thank you, FDA.

Vel |, osMa, does anybody else in the audi ence have
anything in particular they would like to add to the
di scussion? FDA, Dr. Panitch, anybody like to add -- Dr.
Johnst on?

DR JOHNSTON: I would just like to make a conment
about whatever the syndrone you call it, the dramatic
reaction to bone cenent. In your criteria for avoiding
that, if you include things |ike overpressurization and
lavage and so forth that there is skinpy for -- not
concl usi ve evidence for -- that you are increasing the
potential cost of a joint replacenent, because you are going
to require the surgeon to do that when he may not need to.

DR. BOYAN. Thank you. W’'Ill| take that into
consi deration when we get to that point. Thank you for that
comrent .

Yes, sir?

DR MALCHAU: I have two conments. Looki ng for
the risk for cenentation inplantation syndrome, we can
actually not show any difference between nmen and wonen,

| ooking at the hip fracture group. O if there is any
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difference, it is in favor of the nen.

The second thing | would like to add is that due
to the cenent delivery system used in Sweden, the Pal aces is
used in a chilled fashion, which nakes it actually a |ow
Vi scosity cenent. That m ght be part of the early failure
rate when the vacuum systens are used. But besides that, we
still have an outstanding, long-termresult of the Pal aces.

DR, BOYAN: Thank you.

DR SM TH: I'"d like to try to clarify a little
bit the |ow viscosity, high viscosity in CMW-3. |Is it Dr.
Cheng Lao -- his presentation showed sone conparisons

bet ween high viscosity and | ow viscosity cenents, and |
think you did a pretty good job of showing that CMW-3 i s not
the |l ow viscosity cenent, and it is not the definition of
| ow viscosity cenents, but just an exanple.

The inpression that one would get from the

Nor wegi an arthroplasty paper by Havelin is that |ow

viscosity cenents perform -- their performance is
substandard to high viscosity cenents. | suppose that nay
be true, but | think it’s a little bit unwise to generalize
this to the cMW-3 results to all |low viscosity cenents.

There was a paper by Carlson | believe in 1993
that is included in the petition where a | ow viscosity
cement and a high viscosity cenent of simlar chemstries,

simlar strengths were conpared, and the 5.5 year survival
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us also. After we’'re to have this discussion, which we just
had, we’'re going to have the overhead up there, which we do
have . W will now go through these panel questions as they
pertain to the reclassification worksheet.

As we go over these one at a tine, | wll ask each
panel nenber to conmment on each question. Now the way |’ m
going to do this is I don't want to limt this discussion
but I also don't want anybody to feel obligated to discuss
that has nothing to say. So we'll define the question as
best we can, and then I wll try to go quickly around the
room I wll always start with Steve Li and go quickly
around the room wth either saying what your comments are,
or saying you agree with or whatever.

The FDA is really going to use this infornation,
so the nore information we give them the better off things
will be all the way around. So if there is a way, if you
feel you have to say pass, you can say pass, but please, fo,
the sake of the FDA, if you have a substantive coment,
pl ease offer that comment. W'I|l see how we do with that
system

Are you going to actually read the question or am
1?7  So basically the first question is:

1. Is the device life sustaining or life
supporting?

Is there anybody here that feels that this device
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is life sustaining? |f there is soneone who thinks that,

pl ease raise your hand and indicate yourself. s it safe to
say then we all believe that this is device is not life
sustaining and |ife supporting? Yes. So the answer to this
guestion is no.

W now go to item 2.

2. Is the device for a use which is of
substantial inportance in preventing inpairnment of human
heal t h?

The answer to this would be yes. | s there anybody
that thinks the answer to this would be not yes? |f there
is a person that thinks that, please identify yourself. So
the answer is yes.

Now we go to item 3.

3. Does the device present a potential and
unreasonable risk of illness or injury?

W' Il ask you, Dr. Skinner, to address the answer
to this question for us.

DR SKI NNER:  No.

DR. BOYAN: No. | s there anybody that thinks that
disagrees with Dr. Skinner's position, and thinks that this
devi ce does present a potential unreasonable risk of
i1l ness?

DR LI: I have just a question.

DR.  BOYAN: Yes?
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DR LI: Does this nean the device like in any
current or future forn?

DR. BOYAN: The device that they have presented to
us in the petition is the only one that we are considering
ri ght now.

DR LI: So this is the currently avail able then
bone cenents?

DR BOYAN: The one as defined in the petition as
currently avail able bone cenent. The definition of the
devi ce as defi ned.

DR LI: So there could be future cenents that
fall underneath their proposed definition. Then | woul d
vote yes.

DR BOYAN. Ckay then what we need to do, just to
get a sense of how we are going to do this, we need to go
around the table starting with you Dr. Li. You would say
yes, and do you want to give us your reason why?

DR LlI: Again, | think it goes back to ny earlier
comment s. I think in the absence of nore specific certainly
mechani cal testing, and in nmy view the classification,
al t hough reasonable, provides plenty of |eeway for someone
who could fabricate polyners to make a material that fits
the definition, yet be a | ousy bone cenent. | f you do that
incorrectly, then you can in fact end up with a very poor

bone cenent for clinical use.
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DR BOYAN: Dr. Larntz.

DR. LARNTZ: As the question is witten, potential
unreasonable risk, it is possible, yes. Just because that’s
potential unreasonable there, and | think Dr. Li has given
good reasons for that.

DR. BOYAN Dr. Gl bert.

DR d LBERT: I guess | would have to vote no on
this . The main reason | would do that is I believe that
with the special controls that we are attenpting to assert
with this down classification, as well as the history that
we have to conpare any new cenent with as it conmes on to the
market, that that will present a reasonable control on any
unreasonable risk that may occur with a new bone cenent. So
| would vote no.

DR BOYAN. Dr. Rangaswamny?

DR RANGASVWAMY: Yes and no. Yes to the product
that they are giving us, and no to something new unless all
the other controls are put in.

DR BOYAN: So you are saying that if all the
special controls were present, you could vote no to this
questi on?

DR RANGASWAMY: Right

DR BOYAN: So 1'11 put you in both categories.

Dr. Skinner, you voted no, is that correct?

DR SKI NNER : That's correct.
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DR. BOYAN. Do you want to add any comment to
t hat ?

DR SKINNER  Yes, | agree with Dr. Li. | agree
with Dr. Larntz, but the answer is no. It’s not an
unreasonabl e ri sk. This is a material that we are very
famliar with. This is a material that has a proven track
record, and there is no reason to think that the FDA is
going to let a material in the future with the sane
conposition, have nechanical properties that are going to be
any different than the ones on the market at the present
time .

DR. BOYAN: Before we go to you, Dr. Hale, | would

to ask M. Dillard for a clarification

MR DILLARD: | just wanted to nake one point. |
stood up before Dr. G| bert spoke. | think you really
clarified it. 1’11 just echo that for a mnute. In terms

of reclassification |I think one of the issues that you are
facing and | realize this is a tough one, but the approach
that Dr. Glbert laid out | think is an appropriate

appr oach.

That is to say, okay we can see the world of bone
cenents with the data that has been presented in this
petition. | can you do a little forward thinking at this
point too, to say if down classification is recomended from

you as the panel, one of the things you will consider a
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little further on in this are the kinds of special controls
to address just those things that nay or nmay not be
unr easonabl e .

Don’t get too hung up on the word, but let’s say
they are different, or it mght be a nagnitude change of
risk associated with a different fornulation or a new bone
cenent .  What we would like to hear fromyou then at that
point is what kind of controls mght you think about in a
forward thinking approach of a product that could be
equi val ent

You've got to renmenber, if down classification is
recommended here, the kind of approach we woul d be taking at
FDA is an equivalents type of approach. So | think that
both Dr. Li and Dr. Larntz, you both have issues associated
with it, but I think in terns of unreasonable and the way
you can separate those so you don’t get hung up on this
guestion is sonething that can be addressed when you get to
special controls in sone of the other questions in the
checkl i st

I hope that has clarified things a little bit for
you .

DR LI: Perhaps it’s just the order of the
questionnaire that is throwing nme off. W never talked
about what should be in the reclassification. So | | ooked

at this as prior to agreeing on what should be in the
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classification, is there a way to nake a bad bone cenent is

how | answered the question

DR. LARNTZ: I[f I may add, | clearly had pretty
strong statenents about the pre-clinical testing. | think
it’s absolutely inperative. I think if we do understand the

physical properties in pre-clinical testing, it probably
woul d take away the unreasonable risk. If we are saying we
are supposed to answer this after we think everything is
okay, then | --

DR. BOYAN.  Actually, we're not. I think
everybody is too worried about this. No matter what we
answer here, because of our answer to nunber 2, we have to
go down to item 3, where we will discuss all of these
controls. Then we’ Il conme back and we’'re going to vote on
the notion for whether this should be classified or not
cl assified.

So this is not the deal maker or breaker here.
This is just a statenment as to whether or not we think there
is arisk, a potential risk. I"’mjust trying to get a
general gist of how we are going to answer this question
and then we can go on. Right now it’s an even contest for
how we are answering this question, and | think with the
clarification from M. Dillard, we mght feel nore secure
saying no or saying yes, but we have already pushed

ourselves into the full discussion by our answer to the
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previ ous question.

Dr. Hale.

DR. HALE: Although | appreciate Dr. Li’'s
comrents, | would agree with no as well, and agree with Dr.
Gl bert’s reasons.

DR.  BOYAN: Dr. Urban.

DR. URBAN. Yes, | think that the points raised by
Dr. Li are excellent, but | would vote no with speci al
consi derations .

DR, BOYAN. Dr. David.

DR. DAVI D | feel confortable that with the
controls we have, that this is a reasonable risk.

DR.  BOYAN: Dr. Aboulafia.

DR ABOULAFIA: | think we all agree, and it’'s a
semantic issue, so no for discussion, but procedurally we
know where we are going.

DR. BOYAN: Right. Dr. Laurencin.

DR LAURENCI N: | think it is clearly no, with the
controls placed in.

DR BOYAN. Dr. Cheng.

DR CHENG: No, with controls.

DR.  BOYAN: Dr. Coutts.

DR CoUTTS: No.

DR. BOYAN: So if we have eight that say with the

controls they are confortable. Dr. Rangaswany?
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DR RANGASVWAMY: No, with the controls.

DR. BOYAN. Ckay, nine. And we have two that have
made their comments, and | think their comments are being
accommodat ed. If they are confortable, | would like to
answer this one at this point with a no.

Now we did answer yes to any of the three above
questions, so we answered that yes. Now we go to item 7.
Now item 7 is where this gets conplicated. At this point --
we have all been here with item7, and this is where it gets
stressful . This tine to focus us through item 7, we are
going to start to address the panel questions specifically
to help us get through this.

You can see here that we are to address certain
i ssues . I think where we are here with the panel questions
is that they are going to help us do this so that check off
all these little areas correctly. The first panel question:

1.  Have appropriate special controls been
identified by the petition to control each risk to health?

W have already agreed that we need speci al
controls, so the answer to the question is apparently not.
Then if not, what special controls are needed?

So why don’t we start down with Dr. Li, who has
sonme really good pre-clinical controls that need to be put
in, and we'll start with those.

DR LI: So I'’m not sure of the procedure here.
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Am | supposed to talk about a list of what | think should be

in there, or just respond with a particular suggestion of
what controls should be?

DR. BOYAN. At this point do we just say yes,
there should be special controls, and then we start
di scussing themin detail on the supplenental data sheet?

DR. W TTEN | think you could discuss now what
you think they should be, and we could fill them

DR. BOYAN. Ckay, let’s go ahead and get them out
on the table. Dr. Li.

DR LI: I'mstill not exactly sure. So you are
| ooking for a specific list of what | think the pre-clinical
testing should be for instance?

DR ABOULAFIA: |If there are things that you think
shoul d be added to the petitioner’s special controls that
t hey have put in place.

DR LI: The only question |I have, and maybe this
is sonething the sponsor could answer for me, having read
this a couple of times, |I'ma little confused over exactly
what tests you are proposing, because it seens |ike just
about four or five pages of potential tests you could run on
this . It’s unclear to nme if you think that anybody with a
new bone cenent should just pick and choose from the nenu of
tests, or do you think they should all be run, or what?

DR. BOYAN.  Sponsor, would you respond pl ease?
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DR. SMTH:. There was certainly discussion about
whet her we should try to specify tests that should be done.
| guess in nmy opinion -- | believe that | speak for the
other petitioners -- that specification of the tests m ght
be better dealt with in a guidance docunent, as it is being
dealt with, and as well as the ASTM and 1SO foruns.

The list of tests that are provided there are
presented as suggested tests, either as required or as
excl usive tests. I don’t know if that answers your question
or not.

DR. G LBERT: If I could interject for a nonent.
Page 41 of the handout that the panel got this norning of
the fairly thick docunent | think lists a table of proposed
physi cal /chemi cal test matrix, and Table 2, mechanical test
matri x on PMVA bone cenent. Per haps we could | ook at that
as a group.

DR LI: That’ s exactly where | am My question
to them was were they proposing all, or were they proposing
them as kind of a cafeteria of tests that one could pick and
choose when they had an application.

DR. BOYAN: May | nmake a suggestion? At this
point what we really want is to identify the kinds of
information that we think are necessary to be known, and not
put it upon the sponsor of any particular application to FDA

to identify the appropriate tests that would provide that
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i nformation, because tests change over tine, as the device
wi Il change over tine.

DR. LlI: Right . This is where ny confusion was.

I wasn’'t quite sure how to answer the question

DR. BOYAN I’m not sure either, but | propose ny
system because to ne it seens to nme that we have identified
certain pieces of information that we think are critical to
have, and then |I think it should be up to the sponsor as to
whet her they address those pieces of information

DR. LARNTZ: The FDA has already established a
gui dance docurment in orthopedic bone cenents, in
establ i shing what the pre-clinical tests should be. | have
been handed a gui dance document that was just updated in
Novenber 1993. | woul d suggest that that would be the basis
for the pre-clinical controls. It is a docunent
specifically designed for orthopedic bone cenent.

DR. BOYAN. Dr. Silkaitis, did you want to add
anything to what just was stated?

DR SILKAITIS: Yes, the only thing that | wanted
to mention was that on page 40 they list the ASTM and the
1S0 standards, and the tests that are included in them [’ m
sure that is part of the FDA gui dance docunent al so. That
woul d be nore enconpassing.

DR. COUTTS: It looks to me like we have a list of

boxes that we can choose. The di scussi on seens to be
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focused around performance standards. Don’t we just want to
check performance standards?

DR. BOYAN: Yes, we do want to check performance
standards, but we have the issue of giving nore guidance to
t he FDA than that. On the supplenental data sheet we wll
spell out nore what they want, but while we are at this part
of the discussion, we thought it mght be nbre convenient to
go ahead and address the whol e issue.

DR LI: Maybe | can shorten this up a little bit.
| just got handed the guidance docunment for the
methylmethacrylate that is currently in place. | could have
| ooked at it specifically for some tine. Just at a quick
gl ance, by looking over the list of tests the petitioner or
sponsor has provided, the list is in fact conclusive of all
the tests | would want to see. | don’'t really see an
additional test I would want to run over certainly the
conbi nation of lists from the gui dance docunent and the
sponsor’s suggesti on.

So | guess ny only question now -- | guess | can
just decline after this -- is if this the case, then it
would be left to the FDA then to decide what tests should be
run when a new bone cenent or a different bone cenent is
then applied for. Then you would handle it in accordance
wi t h what ever gui dance docunment you have in place at that

time?
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DR. BOYAN.  Yes. M. Dem an has pointed out to ne

a couple of itenms that we have over here, we all have
actually, which helps ne sort of formulate where | think we
are supposed to be. If we look at the panel question that
is on the board, and we also have in our listed information
the copies of the slides, there are really three panel
guestions all dealing with special controls.

If we just stick with the one that is up there, it
actually goes back to Dr. Coutts' issue, which is that they
sinply want to know whether special controls identified by
the petitioner to control risk to health, |abeling,
trai ning, pre-clinical testing, and other, the answer is
yes, but we feel there should be nore. \hat special
controls are needed? W think there are nore special
controls needed in each of these areas.

Then if we go to the next panel question, which is
the bottomleft. Here we go. Itfs up there now. If we go
to these issues, these pre-clinical test methods that have
been identified by the petitioner, and what you woul d say
then Dr. Li is that those are pretty inclusive. If we then
refer to the FDA gui dance docunent of Novenber 1993 as an
indication, and then finish it off with saying or other FDA
gui dance documents that mght be in effect.

DR LI: If these tests are required of

applications, then | am happy.



101

DR  BOYAN: So we are referring themto page 41
and 42 of the petition, and the FDA gui dance docunent of
Novenber 1993.

Then the |ast panel question that relates to this
issue is, for this device, when is it appropriate to use
clinical data as a special control? | think then we have
agreed in our discussion that it nmay be appropriate to use
clinical data with a new cenent. W might want to nmake sone
sort of statenent |ike that. I's there anybody here that
would like to offer that statenent? No?

DR. SKINNER: Could |I speak to that? | don't
think that based on the coments Dr. Larntz made, that we
woul d be able to get good clinical data on this without a
very expensive study. | think that that should be left to
the FDA if possible to do when they think that there is a
problem or a potential problem | think that we shoul dn’t
mandate it.

DR. ABOULAFIA: That's true if there are only
slight differences. If there are big differences |ike
boneloc, then statistically that shows up relatively
quickly. Again, |'m not talking about 100,000 patients, Irm
tal ki ng about 100, 200 patients with 2 year patients.

DR LARNTZ: One thousand patients in each group
you are tal king about, to find that kind of information.

DR. ABOULAFIA: No, not each group
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DR. BOYAN. Dr. Skinner’'s statenment even woul d

allow for us to say that should a significantly great enough
di fference be proposed for a bone cenent, that Frpa
determnes that it thinks it needs a clinical study, then it
woul d be an appropriate special control to be put in place.

DR LARNTZ: Dr. Boyan, could | nake one comment
with respect to the pre-clinical testing, because | think
there is one nore point I would like to make with respect to
that .  The point | would like to nake is | think that
standards to be set by the FDA with respect to what
equi val ents means, and testing should be done to prove
equi val ents better.

I think that's a key item here, because many tests
are done with very small nunbers. | f you actually have
statistics on them they often don’'t give you very
definitive information. So we have been through on this
panel before, discussions on equivalents, and | think
standards of equivalents should be set for the pre-clinical
testing. That’s all | wanted to add, is that statistica
standards of equivalents should actually be done by the FDA

DR. BOYAN. Al right, here’s what we’ve got. ["m
getting training over here in FDA-ese, that’s why there was
some whi spering over here. W do agree for special controls
t here should be performance standards. | have just |earned

that ASTM and 1SO are not perfornmance standards. They are
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ot her . So we need to check other, and put the ASTM and |SO
tests . You see, this is not so sinple.

W have the one |ast thing. Just tell me yes or
no, M. Demian. Are these essential clinical trials
consi dered perfornmance standards?

MR DEMIAN: Yes.

DR. BOYAN. COkay, so we've covered it. W have
checked this one. The answer to nunber 7 is yes. Were we
stand with nunber 7 is pre-clinical studies as defined in
the petition on page 41 and 42, and the FDA gui dance
docunment -- in effect | see nmore FDA instructions com ng
here -- that we think a clinical study would be appropriate
if the difference in the material was so great that FDA felt
that one was in order, but that FDA needs to set the
standards for how they wi sh to determ ne equival ence,
because this is the kind of study that should be done.

Did we do it?

MR, DILLARD: One quick clarification, Mdane
Chai r man. Actually, two quick clarifications. One on the
clinical data issue, it is not uncommon -- let me just take
you through a real brief scenario in a 510(k) sort of
program situation. It is not unconmon for a product to cone
in that has different specifications to the current world of
products that are defined by a classification regulation

We frequently, and it is very commonpl ace for us
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to look at and try to nmake a judgnent as to whether or not
pre-clinical and aninmal kinds of testing alone would suffice

for a conparative anal ysis. That’s what we do in the 510(k)

program
Many times if we cannot determ ne whether or not

the in vitro and animal tests will be predictive of clinica

outcome, we wll ask for supplenental or pivotal clinica

data in a 510(k) to try to help nake that determnation of
equi val ent clinical performance. That is done every day in
t he 510(k) program

So | think what is envisioned here for bone cenent
is if there a window or a box of specifications that we can
draw around the currently existing bone cenment, | think we
woul d i ke conments on two things. Nunmber one, do you think
if it fits within sort of the current idea of bone cenents,
do you think we need clinical data for those as a specia
control ? That m ght be sub-question nunber one.

Sub- question nunber two | think would be if you
get outside what is known about currently avail abl e bone
cements, and the pre-clinical kinds of paraneters that we
are tal king about for special controls, do you think that
clinical data would be necessary in a situation |ike that,
or woul d be recomended?

I think it’s not necessarily applying a specia

control for what is outside of the box, but nore a
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recommendation as to what you mght see for that kind of
bone cenent.

The other thing is, Barbara, you nade a point
about performance standards, and | think there was a comment
about clinical data as a perfornmance standard. That
performance standard -- and this cones up every tine we have
these neetings -- really pertains the Section 514 kinds of
FDA performance standards that we heard about yesterday, and
ot her can be checked for other kinds of standards |ike
i nternational and national consensus standards.

So unless you think we really ought to develop a
mandat ed performance, which has to go through rul emaking, |
don’t think you need to check performance standard. vyou can
l'ist under other, which other kinds of standards you would
suggest. So | hope that hel ps.

DR BOYAN: So let ne just say back to you what
you just said. At this point, checking perfornance
standards woul d confuse the issue?

MR DILLARD: That is saying that you woul d
recoomend as a panel that we devel op a mandat ed perfornmance
standard that is different from guidances, that is different
from voluntary consensus standards, that is different from
other international or national standards. So it’s a nuch
di fferent neani ng then. If you think it can be handled with

those, you can check other and just list them just as a
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point of formality and the checklist.
DR BOYAN: Ckay, that’s what | just did.
DR LI: I just have a questi on. So suppose
soneone cane in wth a new bone cenent for approval. It fit

the new definition supplied by the sponsor, but had the
physi cal properties of boneloc. Wich neans all the
properties are exactly the sane except it had a little |ower
four point, and a little |ower fracture toughness. What
woul d you do with that?

DR BOYAN: Ch, are we asking themto nake a
comment on that?

DR LI: The issue of performance standards --
basically |I have been reading this in head to cone up with a
very reasonable situation, so just so long as we don’'t get
ourselves into a boneloc kind of situation.

DR BOYAN: | don’t think, Dr. Li, we need to
address that here. I think we get another chance to tel

t hem exactly what to do.

DR LI: | raised it in the view of perfornmance
st andar ds

DR. BOYAN: In performance standards -- | think
what they are trying to say to us is this. I f we check off

t he subject performance standards, then we are saying that a
whol e new kind of standard needs to be devel oped. There are

al ready, by your description in fact, plenty of standards
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listed on page 41 and 42 for application. So we don't need
to have a whole new test node or performance standard

devel oped. The clinical trial -- those nethods exist, so we
don’t need to do that here.

What this is actually trying to help us do is
deci de whether or not we should classify this itemin d ass
I'l or Class Ill. Once we get it classified, then our work
really starts. I think where we stand right now is we have
said yes to this question that there is sufficient
information available in the world today to establish
special controls, provide reasonable assurance of safety and
ef fectiveness . | haven’t heard anybody say that we need to
have a whole, brand new event devel oped to acconplish this
goal

DR.  SKI NNER: Is this where we cover | abeling?
Because | abeling was on one of those slides. W didn't
address it, because we have discussed the pre-clinical
testing.

DR. BOYAN: I think that comes up on our next
sheet .  We have needed restrictions comng up actually. It
gives us a chance to do that there.

So let ne take us through where we are right now
I think the corments here are pretty nuch thorough. So what
we did was we said that this was not |ife supporting. We

said that it was of substantial inportance to people. W
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said that it does not pose an unreasonable risk of illness
or injury when the substantial controls are in place. So we
did answer yes to one of those three questions. W noved
down the Ilist.

W said that there is sufficient information
available in the world today to establish special controls
to provide reasonabl e assurance of safety and effectiveness,
therefore we have now classified this in Cass Il

DR CHENG: Were would we place antibiotic
elution characteristics in this?

DR. BOYAN. W are not allowed to discuss that as
per previous discussion, because it wasn't included in the
petition. W are going to bring it up in alittle bit here
in another very carefully worded way.

DR LAURENCIN: Dr. Boyan, | just wonder whether
for a new cenment coming onto the market, whether there
shoul d be post-narket surveillance?

DR. BOYAN. A new cenment coming into the market
woul d have to go to FDA and be reviewed, and determ ne
whet her or not they think it is substantially equivalent to
an existing material. If they decide it is not
substantially equivalent, it will be in Cass Ill, and then
they can work that.

DR. LAURENCIN: You're saying if it was

substantially equivalent and renmained in Cass |l, whether
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that material should be followed wth post-narket
surveillance for say two to three years to insure no early
failures due to the use of that cenment, or to neasure other

out come vari abl es?

DR.  SKI NNER: Dr. Boyan, | think that the FDA has
t hat option under any condition. | think this also
addresses the question brought up by Dr. Li. | think that

if soneone cane in with a product that was simlar to the
boneloc, if that was considered to be substantially the sane
as on the nmarket cenents, then they would probably require
post - mar ket surveill ance.

DR LAURENCIN: The question is should we be
checki ng our box for post-market surveillance?

DR SKI NNER But that mandates it for all of
t hem

DR LAURENCIN: |’m not sure whether they should
all have sone |evel of post-narket surveill ance.

DR SKI NNER: One of the things you do with that
is you pretty nmuch renove the possibility of sonmeone coni ng
in with another bone cenent.

DR SILKAITIS: Just for clarification, we are
using the term “new bone cenment. What | would like to know
is where that new fits in. There is bone cenent that is
made with the sane ingredients that have been proposed by

t he sponsors here, and that can be consi dered new bone



110

cement, but it really the sane ingredients that are already
out there. It’s just made by sonebody el se.

Are we referring to that as new also, or are we
referring to new where they nmade a slight nodification in
one of the polynmers? O are we tal king about when you add
pol yet hylene to the bone cenent or sone other radically new
chemcal is used? M understanding is that when we are
tal king new, we are tal king about sone radical new chem cal
being utilized as bone cenent, as opposed to what’s in this
petition being defined as the ingredients that are |isted
here.

DR. ABOULAFI A: | think Dr. Li addressed that.
Wth the definition as it currently is, he can nmake the
singl e worst bone cenment known to nman. \Vat we don’t want
to do is give permssion to the single worst bone cenent
known to nmanki nd. It’s sort of a summary way of doing it.

DR SILKAITIS: Could | get clarification from Dr.
Li? That is, with the controls in place, using the sane
ingredients, if they had neet a four point bending test,
woul d that bone cenent still be the worst bone cenent?

DR LI: No, that was ny whole point. My only
qui bble in all of this or ny concern was that the approach -

if this list of tests was gone through and it passed, then
I would be perfectly happy. My only concern was which tests

were required, and which ones weren't.
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DR BOYAN: May | clarify sonething? As |
understand this -- and M. Dillard and Dr. Wtten feel free
to hop inif | get this wong -- the petition is stating
what the ingredients are, and within certain guidelines what
the material is, the bone cenent that we are review ng.
That’s really the one that would have a fairly |oose cover
over it as to whether or not it fits the description

If there was an altered chem stry, or sone altered
material that felt out of those guidelines, it would be
revi ewed. The sponsor may submit it as a 510(k) or a PMNA
Surely they would send it in as a 510(k) and make the
effort, and FDA would determ ne whether or not it was
substantially equival ent or not. Then woul d be entering
into the regulatory pathway at that point.

DR SILKAITIS: Dr. Boyan, | would just like to
add that that bone cenent would automatically be a d ass
11, and | would agree with Dr. Laurencin that that would

require a clinical trial. So that if it’s a new bone cenent

DR d LBERT: If I could lay out in nmaybe just ny
sinple nmetallurgist’s mnd how this woul d work. I f we have
a cenment that fits the definition according to this proposed
down classification, it would cone in. The special controls
woul d nechanical testing and other physical evaluations.

You would see from that data whether it is meeting the
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substanti al equivalents that we need to.

If it does, then it can go through. [f it
doesn’t, then perhaps sone additional control mght be
necessary. I think all of that fits under the other
cat egory.

DR. BOYAN. Correct. That’s the way | understand.

DR SKI NNER: I think what we have to keep in mnd
here is we are setting a bar for the industry and
manufacturers to junp over. The FDA can raise that bar, but
we are giving themthe mnimm bar for themto junp over.
So if we nake the bar too high, nobody will junp over it,
and post-market surveillance could potentially do that. It
could add a great deal of expense to a very inexpensive
product .

DR LAURENCIN: Just replying to that, | want to
make sure |’m clear, because M. Silkaitis nentioned a
clinical trial. I’ m tal ki ng about post-market surveillance,
whi ch neans nonitoring what has been placed out, after it
has been placed on the market, but not a clinical trial.

Again, | think that one of the things that Dr. Li
said is true. There are very subtle differences in
nmechani cal strength and other capabilities of the inplant
may have a great difference in terns of its clinica
response. W may not make that post-market surveillance a

| ong period of time, but | think that we would like to have
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sone indication if there is a problemwth that cenent in
the short run, to be able to nonitor that. | don’t think
that’ s asking for so nuch.

DR BOYAN: Dr. Urban?

DR.  URBAN. | have heard a couple of things, so
let ne just make sure | have this correct. The petition is
for this specific formulation. The concerns of Dr. Li were
that if there were subtle variations in that fornulation, it
could affect the structural conposition or the l|ongevity of
the cenent, and that’'s why he wanted performance testing.

My understanding is if they change -- if they
added a new initiator or a stabilizer or a new chenical,
this would no longer fit under this petition, is that right?
It would be a new cenent.

DR. BOYAN : That’'s correct.

DR. URBAN : Because it could have dire
physi ol ogi cal consequences as well, is that correct?

DR. BOYAN: M. Craig?

MR CRAIG: Yes, | just want to make a very quick
point . I’m Tom Craig with Smith and Nephew Ot hopedi cs.

Under the current requirenents for any inplant
device, there are automatically sonme post-nmarket
surveillance requirenments, nanely MDR that goes into effect
whether it is required as a condition of approval or not.

DR BOYAN. Dr. Laurencin has suggested post-
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mar ket surveill ance. | think that we can address this by a
show of hands as to whether or not we want to include it
here, and then nove on. So if there is a strong need for
this, | think that it has been clarified to us that that is
al ways an option of FDA to inpose that. It also would be
for any substantially different material as deened by FDA
it would enter into a Gass Ill regulatory pathway anyway,
in which case that certainly would be an option.

But let’s just clarify the issue and get it down
on papers as to how we feel about it. So post - mar ket
surveillance -- all those who feel --

DR. LI: Just for a point of information. Is this
a big deal like the performance standards with the FDA?

DR BOYAN: Yes. W are now saying that this is
the bar that needs to be crossed.

DR LI: In the sense of going through rules and
all that stuff?

DR LAURENCIN: | don't it's a giant hoop. |
think that the industry for nost inplants and new types of
i npl ants al ready goes through it. | guess we can get a
comentary on it.

DR ABOULAFIA: | think what Dr. Laurencin is
trying to say is there mght be a reasonable way of | ooking
at let’s say the first 300 patients for 2-3 years, not to

| ook at every patient who has an inplant over the course of
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20 years.

DR. BOYAN: This woul d be handl ed under testing
gui del i nes. So in ny estimation the conpany woul d negoti ate
this in effect with FDA during its assessnment of whether the
FDA feels there needs to be a clinical study, or if they
feel there needs to be a post-nmarket surveill ance. This is
an option where if we check it here, it’s my understandi ng
we're saying it has to be done for every material that comes
on.

Dr. Laurencin stated that’s what he would |ike.
I’mtrying to get a feeling from everybody else if they
agree with you in order to check this box off. Did you want
to add anyt hi ng?

MR, BARRI S(?) : Ken Barris from Bi onet. Just to
second your comment, putting in your recommendation that it
requi res post-market surveillance means that everyone would
have to do post-narket surveill ance. The FDA still has the
option to require a clinical trial. So | just second the
comrent that the MDR system of nedical device reporting is
in place for these products regardl ess of whether we talk
about post-market surveill ance.

It mght be feasible to hear fromthe FDA what the
specific term “post-market surveillance” neans.

DR. BOYAN: | was just about to ask for that.

MR BARRI S: Post - mar ket surveillance has a very
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speci fi c meani ng.

DR BOYAN. M. Dillard, could you clarify the
nmeani ng of post-nmarket surveillance in this context?

MR DI LLARD: Every neeting | think Dr. Boyan, for
reclassification we go through this, and appropriately so.

It is changing. Let ne preface this a little bit by saying
t hat FDA-MD has changed things a little bit in the post-
mar ked surveillance world, because there is no required
post - mar ket surveillance based on FDA- MA FDA- MA gi ves FDA
the opportunity to look into discretionary post-market
surveill ance when appropri ate.

W have that as a legal statutory authority to be
able to do that for any device that we deemis sonething
that we think needs post-market surveillance. W would
negotiate with a conpany in a discretionary basis, in a
di scretionary way if we thought it was appropriate. So j ust
to let you know, we have the legal statute that we have that
opportunity to do that.

DR. BOYAN: I think we understand that, but let ne
ask Dr. Laurencin one l|last question before I call for a show
of hands. If the device cane in with the same conposition
as the one that is described in the petition, would you
still want there to be a post-market surveillance? Wuld
you feel it was necessary?

DR.  SKI NNER: Make that nore specific. One that
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cane in that was exactly |ike Halmedica Sinplex-P. Exactly
like it; same nechanical properties, everything.

DR LAURENCI N: Havi ng done a Ph.D. thesis on the
devel opment of new polyners, | can tell you that the odds of
synt hesi zing a new pol ymer which has the exact sane
properties as another polymer is about 1 in 1 million. |
think even batch to batch it is even difficult. So | don’'t
think it is really realistic. So I'm not sure what one can
really comrent on that.

Look , | just think that if we are |ooking at new
materials that are going to be comng on the market, we are
already noving fromddass IIl to dass Il, which is | think
we're renoving a |large nunber of regulatory hurdl es already.
I think that obviously as tenth, eleventh, or twelfth
material cones onto the market these things can maybe be
| essened, but | think as new materials cone onto the market,
I think that a period of post-market surveillance would be
reasonabl e . | don’t think it is cunbersone. | think as Dr.
Aboulafia said, maybe 200 or 300 patients in the very
begi nni ng.

DR. BOYAN. Ckay, this is how we are going to
handl e this. There are two opinions out there. Rat her than
going around the table saying yes or no, yes or no, this is
sinply checking a box at this point. If we check this box

we are obligating all applicants to the FDA to have to do a
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post - mar ket surveill ance.

Now remenber, we have another opportunity to
handle this, and that Dr. Laurencin's comments are now on
record. FDA has heard them and they will go back and
del i berate on them This is advisory. W are advisory, we
are not nmaking laws here. W are advisory.

So what | would like nowis to come to sone
conclusion as to whether or not we should check this box.

DR CHENG Dr. Boyan, | think M. Dillard still
hasn’t answered the question. | would be interested in
knowi ng that.

MR. DI LLARD: Post - mar ket surveillance in this
case would be -- | would echo what the industry has said --
as a special control, would be a requirenent for every
product that marched through the door, if that is a special
control. And it would have to neet whatever the
requi rements of post-market surveillance woul d be.

Post - mar ket surveill ance does have again, sone
di scretion associated with it about how nuch, how many, what
ki nd of study. That is sonething that could be a negotiable
si tuation. | hope that has clarified that issue.

The other point to make | think is the world
according to bone cenents right nowis a Cass |IIl device.
| only throw this out as sort of reality, which is we’'re on

about our eleventh or twelfth PMA on bone cenents. As we
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approve bone cenents today, under PVMA we don't require post-
marked surveillance, specific post-market surveillance study
unl ess there is sonmething that we would have seen through
out the review of the PMA that woul d cause sone hei ght ened
awar eness that we would want to actually study in sone sort
of post-nmarket situation.

Al'so in supplenments, just to let you know, as we
approve PMA suppl ements which nay go from a PMWA based
polyneric material to a copolynmer for exanple, we have also
cleared those with pre-clinical kind of information through
a PMA supplenent without clinical information, wthout a
post - mar ket surveillance kind of study. That's just the
worl d of what’s been happening in bone cenents from a PMA
Class Il kinds of situation, but it again, fits the mold of
what we are tal king about here for the Class Il or dass Il
classification of the product type.

DR BOYAN: Thank you, M. Dillard. |I'mtrying to
think of the fastest way to do this. The fastest way to do
this is that the nmotion right now from Dr. Laurencin is that
we check that box. Is there a second to that notion? Do |
have a second?

DR ABOULAFIA: Second.

DR. BOYAN: Al those in favor of checking that
box raise your hand and let nme count you. (Ckay | have four

in favor of checking the box. All those against checking
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the box, raise your hand. W have eight against checking
t he box. The box is not going to be checked.

[ Whereupon, the notion to check the box was not
approved by a vote of 4 to 8.]

DR.  ABOULAFI A: Does everyone fill out the sheet
sane, or do we put our dissenting opinions? |s it a
consensus?

DR. BOYAN.  You can tender your comments.  You get
plenty of opportunity to tender your coments. Bel i eve ne,
they listen to everything everybody says.

Now we now have check testing guidelines, and we
have checked other, which includes the ASTM and the |SO
tests. Actually, our colleague here fromthe FDA knew
that’s what we really nmeant to check, was the testing
gui del i nes.

So we have now said that there are speci al
controls that need to be in place, but that there is
sufficient information available in the world today to
establish those controls. So we don’t have to nmake any new
ones. So now we have determined that for this worksheet, we
have classified this in Cass Il

Now we continue on to the second page.

MS. SCHULMAN: Eight, nine, and ten do not have to
be filled out because we did not nake a nandatory

per f ormance standard.
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DR.  BOYAN: Correct. Now we are at Question 11

11.  Can there otherw se be reasonabl e assurance
of its safety and effectiveness without restrictions on its
sale, distribution or use, because at any potentiality for
harnful effect or the collateral mneasures necessary for the
device's use? It needs a prescription, and we all agree it
does.

Anybody that doesn’t think it needs a
prescription?

DR COUTTS: | don’t understand that. | have
never witten a prescription for bone cenent.

DR.  LAURENCI N: Sure you have. You' ve given a
ver bal order.

DR ABOULAFIA: That's right.

DR BOYAN. Dr. Coutts, don't worry. It comes up
next under 11b. The answer is yes, you are going to
prescribe it, and in B you are going to explain how you are
going to prescribe it.

DR. ABOULAFIA: The answer i s no.

DR. BOYAN: You're right. If no, go to B. Now
you are going to tell how you are going to do it. Only upon
the witten or oral authorization of a practitioner |icensed
by law to adm nister use of the device. Any of those other
peopl e, no.

— W have now conpleted this form
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DR. ABOULAFI A: A notion to vote on it.

DR LAURENCI N: Second the notion.

DR. BOYAN. \Wait, ny instructions say that we have
to vote on this worksheet.

DR, ABOULAFI A: Motion to vote on the worksheet.

DR LAURENCIN: Second.

DR. BOYAN. To accept the worksheet.

DR ABOULAFIA: Mdtion to accept the worksheet in
its current working formate.

DR LAURENCIN: Second.

DR. BOYAN. All right, | need clarification, M.
Dillard. | know that we went through this last tine. My
instructions say after each worksheet and suppl enenta
wor ksheet that we should vote on it. That could be read
that they should be handled as a pair.

MR DILLARD: | would, for sinplicity’ s sake,
handl e them as a pair.

DR. BOYAN. W are going to handle themas a pair.

Can we have the suppl enent sheet now? All right, our

generic device is bone cement. W are the device panel
Now |isten, guys, this is an inplant. W do not have to
wite out all kinds of stuff. W can refer to the petition.

We can refer to pages in the petition. W can refer to
gui dance docunents. Any place that we don’'t have to wite

is a good thing.
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4. I ndi cations for use prescribed, reconmended or
suggested in the devices |labeling that were considered by
t he advi sory panel . There were sonme alternatives that were
suggest ed. In the bottom panel question on page 4, does the
petitioner’s proposed classification based on specific
liquid and powder sufficient describe the bone cenent? If
not, what are the types of descriptive information that
should be included in the classification definition for bone
cenent ?

The other panel question that applies is being
sought . In the petition the literature and device
registries reported the use of bone cenents for hip, knee,
and shoul der joints. Based on this information, do the data
support the use in hip, knee, and shoul der joints, other
joints based on literature and device registries? For which
patient popul ati ons shoul d bone cenents be indicated?

W can say indicated for use as described in the
petition, and we can also add other indications that we
like . I am looking for FDA have to have an exhaust failure
t here. Can we now add things to the petition?

MR DI LLARD: Just waiting to hear your conmments
before I need to clarify.

DR. BOYAN: So as | took ny notes, Dr. Skinner
would yQU like to conment ?

DR SKINNER  Yes . First of all, it says hip,
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knee, and shoul der joints, and we all know that this is used
routinely in el bow joints. It is probably used in the
spine . I don’t know where it is all used. But | think that
when you | ook for instance at the elbow joint, the dista
end of the hunerus is no different fromthe proximl end of
the hunerus or the proximal end of the fenur. The interface
bet ween the prosthesis, the cenent, and the bone is the
sane .

So | think that there is an analogy there that we
can use to justify use in the el bow joint. So | would
suggest that we add elbow joint, or even all joints to that
i ndi cati on.

Secondly, | would like to try to get away with
addi ng --

DR. BOYAN: May | ask for clarification on al
joints? | would like to address this to Dr. Altman. |Is
this appropriate for use in the TMI?

DR, ALTMAN: Not to nmy know edge.

DR. BOYAN: I think we better be careful about al
joints .

DR ABOULAFIA: How about ankle too?

DR. SKINNER. Ankle joints are being done
nowadays.

DR. ABOULAFI A: Wth cenent.

DR. SKINNER :  Sone people even cement little
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finger joints.

DR RANGASWAMY: [ Remarks of f mike. ]

DR couTTs: Could we get clarification fromthe
FDA? Could you say at the surgeon’s discretion? | know
that is a radical idea.

MR- DI LLARD: You are touching on an issue right
now that is very sensitive at the FDA, that we are working
t hrough which is the general to specific indication kind of
issue, which is do you generally want to just say that this
is -- we use bone cenent here as the exanple -- that it is
bone cenent intended to be used by orthopedi c surgeons for
total joint replacenents, or is there a need to specifically
tal k about the joint and/or is there a need to even get nore
specific and say disease states, patient popul ations, et
cetera, et cetera.

So there is a fine line that | think you wal k
here, we walk here, industry wal ks about how specific do you
need to be based on data, versus is a general kind of
statenent for intended use a nore appropriate thing to do if
there are nultiple joints and nmultiple things that can be
used. Perhaps that is an approach that you mght want to
consi der al so.

DR courTsS: 1In reality the use is at the surgeon
di scretion.

DR. BOYAN. And in fact in the petition it is as
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well . The wording in the petition is general enough | think
to cover this. It is limted, as the panel question is
limted. It is indicated. The exact wording here in the

petition is, as indicated for the fixation of prostheses to
[iving bone in orthopedi c musculoskeletal procedures. Then
it lists a whole nunber of applications, and then actually
in the general discussion we identified one of these m ssing
applications . I think that’s actually where we belong in

t hi s di scussi on.

So as it is stated in the petition, it is actually
very general .

DR.  SKI NNER: It only covers joints though
arthroplasty.

DR BOYAN: It doesn’t only cover joints. It says
indicated for the fixation of prostheses to living bone in
ort hopedi ¢ musculoskeletal surgical procedures.

DR.  SKI NNER: But an intramedullary rod is an
orthosis, it’s not a prosthesis.

DR. CHENG Could I suggest a difference in
wordi ng? \What about just an indication for skeletal
reconstruction, and as an antibiotic delivery device?

Wul dn't that just cover everything?

DR SKI NNER: | applaud your effort to get that

in, but the FDA is not going to bite on that one.

DR CHENG: Well, what about the first part.
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Let’s just take the first part.

DR. BOYAN: In orthopedic skeletal reconstruction
I think we have to be very careful not to generalize above
the cervical spine. There are other issues related to the
use of the materials in the TMJ} that don't apply across the
board to the rest of the body. Different physical force
applies, different issues related to where it’s bl eeding;
the proximty to the brain. So we want to not enter
oursel ves into that discussion.

DR. CHENG  Ckay then, orthopedic skeletal
reconstruction.

DR. BOYAN: | wote that down, yes. So the
alternative wording that is being proposed is that we say as
i ndi cated for use in orthopedic skeletal reconstruction

DR ABOULAFIA: Just on the fear that the FDA may
reject it, although I would Iike to go with it, maybe
putting in the words |large bone loss resulting from tunor,
whi ch is redundant by Dr. Cheng's wordi ng understood, but if
they feel that his wording is too broad, I would still Iike
to be able to leave it in.

DR. BOYAN: FDA woul d you like to coment on what
we are suggesting here?

MR, DI LLARD: I guess there are two issues here.

I think we would appreciate it if you could clearly separate

what is in the petition, because we do need to act on the
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petition, and | think that’s an inportant point here.

Then additionally, if you would have other
recommendati ons about either indications for use, data that
m ght be appropriate to be gathered, or other circunstances,
any ot her kinds of recomendations, | think we would
appreciate that also, but | think we do need to concentrate
on the petition and try to get a sense of what you feel that
petition tells us, and then add anything additional to that.
If we could handle it that way, then it would be clearer to
us about maybe which direction we need to go with it.

DR BOYAN: But for clarification, we are not
classifying the petition, we are classifying bone cenent.

So we can take the reconmendations as described in the
petition, as well as indications for use being orthopedic
skel etal reconstruction including for bone |oss resulting
from tunor.

MR DILLARD: Yes, if you would like to nake those
conmrents and recomendations, that is fine. But if can
again, just clearly separate the two so that we’ve got a
cl ear sense of what you think of the petition, and then
anything additional or to change it | think would be
hel pful .

DR BOYAN: Ckay so the current wording that |
have is indications for use is as described in the petition,

one, and two, for orthopedic skeletal reconstruction
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including for bone loss resulting from tunor. I's that
addressi ng what has been stated?

Now on this | guess | need to say that | stated
it, the way it is now witten, is there soneone that objects
to the way that | have stated it on the panel that would
like to identify thensel ves and make a comment ?

DR. RANGASWAMY: | have a question. You could
have massive infection of a |ong bone and |lose a |ot of
bone, would that not also fall in? Wy not just add bone
tunors and infection.

DR ABOULAFIA: Dr. Cheng's wording was broad
enough that it includes everything.

DR BOYAN: So | can elimnate including for bone
loss resulting from tunor?

DR ABOULAFIA: | prefer you didn’t, but | would
understand it if you did.

DR. BOYAN: 1'11 leave it, because it just nakes a
point . Now this is where we can attenpt, w thout causing
great grief, to put in this cleverly worded statenent, if |
can find it here.

DR. SKINNER: While you are finding that, can I
make anot her suggestion?

DR, BOYAN: Yes?

DR.  SKI NNER: I would recommend that the

contraindication in cases of infected total joint
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arthroplasty be relative contraindication, and add in
sonething to the effect that bone cement may be indicated in
sel ected cases of infected total joint arthroplasty.

DR couTTs: This is still in the indications box?

DR, SKI NNER: Yes .

DR. BOYAN: Bone cenment nmay be indicated for
sel ected cases -- could you repeat that please? Selected
cases --

DR.  SKI NNER: O infected joint arthroplasty.

DR CHENG: That would be antibiotic inpregnated
bone cenent, is that right? O do you want to |eave that
out ?

DR.  SKI NNER: It will be when it arrives.

DR ABOULAFIA: Mybe this is a comment for the
sponsors as nuch as for the panel, but there elution
property characteristics that happen and are well descri bed.
U Holds(?) described that in the journal that used to be
O thopedic Review and is now the Anerican Journal of
Ot hopedi cs . The elution properties of antibiotic cenent,
as well as the changes in the nechanical properties
associated with it depending on how nuch antibiotic you put
in the powder have al so been well descri bed. That is issue
nunber one.

| ssue nunber two is nmany of the times when we use

the cement as an antibiotic delivery system we aren’t
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inplanting it. It just sits in the soft tissue. So we
don’t care what the mechanical properties are. Literally if
it stayed doughy, that would be okay. Al we want to do is
delivery high doses of local antibiotics. It doesn’t have a
nmechani cal purpose other than delivering the antibiotics.

It is placed in the soft tissue, and it is pulled out six
week later when its delivery level drops off exponentially.

So that may clarify things for the panel nenbers,
but al so maybe for the sponsor. I wish that had been
something that was in here.

MR CRAIG  Just very quickly on that. As one of
the sponsors, we generally try to avoid that type of thing
in our |abeling, because that can be taken back into the
i ndi cati on. That is the type of thing that in the wong
interpretation we could actually be charged with pronoting
that type of use, which would have us in a bad situation
with FDA

DR ABOULAFIA: To answer that, |’m not saying
necessarily to change the indication, but I didn't like the
contraindi cati on which says you should not use this in the
face of infection, because we all know we routinely use it
in the face of infection. That’s why the wording that |
proposed that Barbara was |ooking for was that it shouldn't
be used where revision total hip arthroplasty is

contrai ndi cat ed.
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That would speak to Dr. Cheng’s statenent where he
said some people do do one stage revisions. | woul d say
then well, if it’s a one stage revision, then revision
arthroplasty wasn't contraindicated, and you could use it.

DR. BOYAN: May | clarify sonmething here that we
need to take into consideration is that we’'re not |ooking at
"antibiotic cement. " g5 we are |ooking at regular cenent.
The regular cenent would be contraindicated as originally
stated by Dr. Aboulafia. | think that that m ght be our
pl ace, rather than trying to indicate the use of regular
cenent in this instance.

So | would like to hold off that comment until we
get to contraindications, and deal with it in a
contrai ndi cati on node.

Let’s nove down to identification of any risks to
health presented by the device. W have got a whole series
of lists of things that we need to consider. W can start
off wwth as described in the petition. Then are there any
additional risks we would like to identify that we think the
petition failed to identify?

The panel questions that deal with this are now
appearing on the board. Based on the reviewed literature
presented by the petitioner, please discuss the different
uses and what limtations we would suggest for -- oh, we're

not quite there yet. Ch, yes we are. W can discuss about
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viscosity. W can discuss specific indications, specific

di seases. W have a place here to list the specific hazards

to health.

Who is going to begin this one?

DR d LBERT: BCI'S has been already identified I
believe, but | think that issues related to particles have

not been identified, and | wonder if that should be
i ncl uded.

DR BOYAN: It should be. | put those under
specific hazards to health. | put particul ate. Do yQU
prefer particles or particul ate?

DR G LBERT: | nt er changeabl e

DR BOYAN: Are there other indications that we
shoul d include? There are specific issues here about
vi scosity and about cenenting techni ques. Do we want to
state anything in particular about that? Dr. Li.

DR. LI: I[t’s just a question. These are
perfectly fine for the existing cenents. | keep trying to
ask the question when soneone brings in sonething that’'s a
little different, how do you go about addressing this? In
other words, | have no problens with the different cenent
techniques with currently existing cenments, but if soneone
brought in a different one. |’mnot sure | get at that.

DR. BOYAN. Well, one way we're getting at it is

by making the comments, because the comments will go into
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the transcript, and the FDA will be very, very conscious of
what we are saying.

DR SKINNER Dr. Boyan, I'ma little reluctant to
get into different cenenting techniques. That sounds |ike
the FDA is regulating nedical practice, and | really don’t
want M. Dillard regul ating ny practice.

DR. BOYAN. Just to give everybody a chance to
give the group here a chance to regulate us, let’s go around
the table starting with Dr. Coutts, and we’ll go backwards.
Coutts and then Cheng and then Laurencin and Aboulafia, and
we'll go around the other way. Are there any additiona
ri sks other than those described in the petition that we
would like to identify?

DR COUTTS: It just occurred to ne that one other
thing that | don’t renmenber reading in the application is
any wordi ng about potential burning of bone; the exothermc
reaction and the potential to damage bone. W shoul d
probably add that.

DR. BOYAN. Ckay, exothermc. Shoul d we say
exot herm ¢ damage to tissues?

DR COUTTS: Tissues.

DR. BOYAN: Dr. Cheng?

DR. CHENG | have nothing to add.

DR BOYAN. Dr. Laurencin?

DR. LAURENCIN:  Nothing to add.
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ABOULAFIA: Nothing to add.

BOYAN: Dr. Altman? No. Silkaitis?
SILKAITIS: | have nothing to add.

BOYAN: Dr. David? Nothing. Dr. U ban.
URBAN: Not hi ng.

BOYAN:  Hal e?

HALE: Nothing to add.

BOYAN: Ski nner ?

SKINNER:  Not hi ng.

RANGASWAMY: Not hi ng.

G LBERT: Not hi ng.

T 3 33 333D DD D

BOYAN. There is one nore question we need to
addr ess. Here it comes. W have got the bone cenent

i mpl antation syndrome; inconsistencies in mxing and

handl ing and setting characteristics. Those are defined in
the petition though, but maybe we can say as described in
the petition particularly. That addresses your issue. Bone
cenment inplantation syndrone and technical variations.

Those are in the petition.

Fromthe literature, device registries and MDRs
have all the risks to health from bone cement been
adequatel y addressed? W thought not. W thought that it
needed to include particulate, and the discussion of
exot herm ¢ danage to tissue. Nobody identified anything

el se .
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DR LlI: Just for the record as the FDA revi ews
the transcript, 1’11 say it again. | think small variations
in cement could cause a problem that you don't see with
currently existing techniques. So there nmay be no probl em
in handling and m xi ng of what we’ve got now, but that's not
true universally across the board. So | just make that as a
comrent

DR. BOYAN. That is a good comment Dr. Li. Her e
i s one other thing. Specific hazards to health are the
particulate, the exotherm c damage to tissues.
Characteristics or features of device associated with
hazar ds. What specific things are those? |s the nononer
woul d you say one of those, or the choice of polyners, or
t he choi ce of nononer?

DR. d LBERT: Those are proscribed by the
definition.

DR. BOYAN: So there is nothing else we really
need to add. That is described in the petition.

Recommended advi sory panel classification and
priority. W classified this in our previous sheet as a
Class Il, and the priority is unclear to nme exactly what
t hat means.

MR DILLARD: | think if you gave us just sort of
a high, nedium Ilow in terns of clinical inportance,

scientific inportance. It is a particularly crucial
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question if you recommrend Class IIl for the priority for
calling for the PMAs on the product. It is not as large of
an issue if we are tal king about down classification. But
if you would give us even a three point scale, high, nedium
and low, | think we would appreciate it.

DR. BOYAN. Al right, so soneone nmke a notion
that we can just all vote on.

DR CHENG: Low .

DR BOYAN: Low priority fromDr. Cheng. |s there
anybody that would argue with Dr. Cheng?

DR. G LBERT: | guess |’ m confused. Low priority
neans we’'re not really that excited about it?

DR. BOYAN. W’re not hypertensive about the whole
thing is the way | would say it.

DR CHENG I thought it was the speed with which
this needed to be enacted, not the inportance of this.

MR. DI LLARD: | think that is one way to interpret
this . It isn't particularly clear. | think what we are
| ooking for is sone sort of prioritization about yes, how
qui ckly should we put this on the Federal Register agenda to
get this down classified, | think would be a good way to
ook at this. Wuld it be a low priority, a high priority,
a medium priority? How quickly should we do it? H gh I
think here would be we ought to start on this thing tonorrow

and try to get the Federal Register notice out quickly.
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DR ABOULAFI A: Motion to second |low priority.

DR LI: Can you just give us an idea of what |ow
nmeans like in real tine?

MR DILLARD: | think in this case if there was
really a driving public health issue, that if we were to
down classify sonmething or if we were to take a regul atory
action that could have large inpact in a public health kind
of situation, that’s sonething that we would put kind of in
the high end of the priority scale.

You specific question about does low priority
basically drop off the radar screen, that is not the case.
| think we want to work through these things pretty quickly,
all of the classification recomendations that we're
getting. Just | think in terms of trying to prioritize the
regul ations that are going forward in terns of public health
impact, it is nice to have a little bit of discussion from
the people in the comunity to say, high priority, it is
going to have nmajor public inmpact, or lower priority, not so
much public health inpact, but FDA -- which is what |'m
hearing from you -- don't forget about this. W think it’'s
pretty inmportant, you still ought to do it.

DR LARNTZ: Until you act on it, it stays in
Class I117?

MR, DILLARD: Correct.

DR. BOYAN. To encourage the FDA, maybe inmmedi ate
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priority mght better reflect the tenor of the crowd. But

we have a motion on the floor on low, so we have to deal
with that |ow notion, because it has been seconded.

DR. CHENG "1l second a medium as well.

DR. BOYAN. Wuld you be confortable with
wi t hdrawi ng your notion, Dr. Cheng? Can | have a new
not i on.

DR COUTTS: | would nmeke notion that we give this
a mediumpriority.

DR ABOULAFIA: Second.

DR. BOYAN. Those who don’t want this to have a
medium priority, raise your hand. W have one who doesn’'t.
Now |’'ve got to count those who do then. Those who are
confortable with it being nedium priority, raise your hand.
Ckay we have 11 with the medium and 1 with low -- 1 with
not medi um

[ Whereupon, the notion for medium priority by the
FDA passed 11 to |.]

DR BOYAN: Now nunber 7.

1. If device is an inplant or is life sustaining
or life supporting and has been classified into a category
other than Class Ill, explain fully the reasons for the
| ower classification with supporting docunentation and data.
Now here we just have to say that we feel that the special

controls are sufficient.
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DR.  LAURENCI N: I would just state see petition,
all the information in the petition.

DR. BOYAN. As described in the petition. Is
t here anybody that does not feel that that is an adequate
description to satisfy the answer to this question? [|f yQU
think there needs to be sonething el se added, identify
yourself and tell nme what that is.

Ckay, we’'re going to go around one nore tinme and
di scuss this sheet, so we can add things then. | don’t want
there to be no discussion here. As described in petition
speci al controls are adequate.

Sunmmary of information including clinica
experience or judgrment upon which classification
recommendation is based. As described in petition and the
expert opinion of the panel.

| dentification of any needed restrictions on the
use of the device. Here we go, Dr. Aboulafia.

DR ABOULAFIA: | guess to sinply things, | guess
I would just want where there is a contraindication, try and
get rid it. So rather than trying to wite in indications,
| would say that it says currently PMVA bone cenent is
contraindicated in presence of active or inconpletely
treated infection. I mght just say PMMA bone cenent is
contraindicated in presence of active or inconpletely

treated infection where revision -- forget that. PMVA bone
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cenent is contraindicated where revision total hip
arthroplasty is contraindicated.

DR COQUTTS: Dr. Skinner had nade a recommendati on
that we just change one word, which would be a relative
contrai ndication, which | think softens the restriction, and
gives the surgeon |I think a little nore leeway in terns of
clinical judgnent. Does that work, M. Dillard?

DR. BOYAN: Could you repeat it for ne so | can
hear what it was again?

DR CoUTTS: | said that the use of bone cenent is
relatively contraindicated in the presence of active
i nfection.

DR.  SKI NNER: | added a sentence also that said
bone cenment may be indicated in selected cases of infected
joint arthroplasty. My be indicated.

DR. BOYAN: | had that up there and then | took it
out, but if you want ne to leave it.

DR.  SKI NNER: | don't feel strongly about it. ["m
throwing it out trying to help get to a consensus here.

DR URBAN: Wuuldn’t it nmake nore sense to take it
-- there is a specific title here, a section here called
contraindications . W can take out contraindications. Only
leave in patients allergic to any of its conponents, and put
that in the next section, which is called warnings, and say

speci fic considerations should be given to patients who have
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active infections in using bone cenment for arthroplasty.

MR CRAIG May | nmeke a suggestion to try to keep
us fromtrying to explain this in court for the next 50
years? Just nmeke it a contraindication for active infection
inits packaged form and just leave it at that.

DR BOYAN: I know what he’s trying to say.

DR ABOULAFIA: | know what he’'s saying too. What
we are trying to do is protect it froman off |abel use, and
from soneone saying, see, it was contraindi cated. You
weren't supposed to use it in the first place. Then you
say, well, | used it with the antibiotics. That * s
different.

What he is saying is if you put in that it is
contraindicated in its current form that neans w thout

antibiotics, then you shouldn’'t be putting it in infected

total hip. It |eaves open the question for antibiotic
i npregnated cenent. It takes it off the table.

DR CHENG: | think if you want to look at it from
a legal standpoint, | think it still does put the physicians
at sone risk. I’mnot trying to balance the risk to the
physi ci an versus the nmanufacturer. But the issue really is
i nfection. It’s not arthroplasty. Antibiotic inpregnated

cenent is used for infected fractures in sonme institutions.
So it's not arthroplasty, it’s the presence of an infection

to deliver the antibiotic.
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MR CRAIG I guess the nore terrifying question
is if we don't word this properly, is there going to be
sonebody out there that takes the plain bone cenent and pops
it in, in an infected situation wthout adding antibiotic,
and saying that’s okay by the |abeling?

DR. BOYAN. Well, that’s why | did not include Dr.
Ski nner’s second sentence, that bone cenment may be indicated
for selected cases in infected total joint arthroplasty,
because that then says bone cenent -- he neant to say bone
cement plus antibiotics nay be indicated, he didn't nean
that .

DR. SKINNER. W are not going to be able to put
antibiotics in bone cenent at this neeting.

DR. BOYAN: No, | know that.

DR. ABOULAFIA: Maybe the sponsor or the rep’s
suggestion is sort of a halfway reasonable conprom se that
says in its present form where we as surgeons know what the
spirit of that extra three words are neaning w thout
antibiotic cenent.

DR. URBAN. Wiy does it have to say
contraindication? It seens to ne still the only thing that
is contraindicated at this point in tinme is the uses in
sonebody who has shown an allergy to the conponents. What
we're really doing is saying it as a warning, its use in its

present formin an active infection, and it really gives
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everybody the position and the option to do what he thinks
is necessary in the circunstances. It should take the
manuf acturer out of the risk of having it put in that Kind
of patient.

DR CQUTTS: It is contraindicated in the presence
of infection.

DR. BOYAN. kay, | think we have to be careful
here, because we have an issue that the petition isn't
asking for it, and we are not right nowin a position to --
1 think that we’'re nmaking a clear statenment over and over
and over again that we're trying to find a way to get it
done in a way that would reflect clinical practice.

The wording from the sponsor is fairly benign
actual ly. Use of bone cenent -- just go ahead and state it.
It’s contraindicated in its packaged form where infection
may exi st. Then stare at the FDA individuals in the room

DR.  ABOULAFI A: I woul d say where infection does
exi st, because every revision, it may be frominfection, and
we do sone things in the OR that give us sone idea of
whether it is infected or not, but we don't get cultures
back for two days. So if you say may.

DR. BOYAN: Do we al so need to say sone needed
restrictions on the use? W should also say as described in
petition, because that then brings up the issues of these

various things related to the BCIS.
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Now is there anything el se we have identified
besi des what was stated in the petition, what we have just
witten down? Do we want to nmake any specific statenents
about the -- | don’t think we want to nmake any statenents
about lavage as per Dr. Johnston’s conments.

I think we have covered it pretty thoroughly
actual ly. Let’s go to Question 10. Yes?

DR SKINNER Dr. Boyan, one quick conment here.
| don't feel terribly strongly about the concept of a
brochure that | brought up. I'll make one apology to Dr.
Silkaitis. | didn’t nean to inply that the manufacturers
tried to hide information from us or anything. He nmay have
felt a little defensive about that.

I know that if | schedule a Hal nedica total hip,
will have on ny desk at sone point, brochures, tenplates,
everyt hi ng. They could just as easily include a brochure on
cenment in that situation. Maybe this is unduly burdensone
to Halmedica, because they probably have 80 or 90 percent of
the market, but | think a brochure would be a useful thing
to have floating around for people to read, which would
i nclude the package insert.

DR. BOYAN. We should put that sonmewhere here, and
I’ m not exactly sure where we put that. W’'re suggesting an
addi tional brochure, not just the package insert.

MR DILLARD: Dr. Boyan, may | nake a suggestion?
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DR BOYAN: Yes .

MR DI LLARD: On the original data sheet -- |
can’t renmenber exactly the nunber, and | don’t have it in
front of me, but where you tal k about special controls,
where you checked others in the guidelines. Labeling is a
very powerful special control, and | think if there are sone
speci fic suggestions on |labeling, and by labeling it sort of
“witten” material, so that could include supplenenta
brochures, physicians’ manuals, et cetera, as well as
patient |abeling. So I'm not recomendi ng that you put all
of that in there, but that is a place where you can put it.

DR HALE: Dr. Boyan, while we are still talking
about warnings, |'d like to reiterate ny comment or
suggestion about overpressurization, and the clinicians can
respond to this. Maybe it’s not as much of a concern to
themas it is to ne. Using the term "overpressurize" Of
cautioning the surgeon not to overpressurize seens to me to
be a rather vague term How do you know how rmuch pressure
is too much pressure?

DR. BOYAN. Al right, this is what | have

witten.

DR SKINNER Dr. Boyan, that is with regard to
BOS. The manufacturer, in their risk/conplications table
here had about 14 things they put down for BCIS. | would

suggest that basically the package insert only include a
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description of the BCS mechanism and a precaution for the
surgeon and anesthesiol ogist to take measures anticipating
potential hypotension and/or hypoxem a prior to cenent
application, rather than all of the things recomrended in
this Table 9 in the blue book under BCIS. That would renove
the pressurization issue.

DR. BOYAN. Ckay, repeat that for nme please.

DR. SKINNER. Well, the package insert to describe
the primary BCIS nechanisnms, and to provide a precaution for
t he surgeon and the anesthesiol ogist to take neasures
anticipating potential hypotension and/or hypoxem a prior to
cenent application. That provides a warning. | think our
anest hesi ol ogi st can speak to this, but | think virtually
every anesthesiol ogist knows this is a problem As |long as
they are adequately warned, | think that they know what to
do about it.

DR.  URBAN. It says here package insert precaution
for attentive patient nonitoring comencing with cenent
application. There is something witten in the table here
t hat addresses that. It says precaution for attentive
patient nonitoring comencing with cenment application, and
continuing until several mnutes post-inplant insertion

DR, SKI NNER: But do you want sonething that tells
you exactly what you have to do?

DR URBAN:. No.
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DR.  SKI NNER:  No. You want sonething that warns
you, and then you do what you think is appropriate.

DR URBAN: Exactly. The only thing I mght want
here is to possibly be a little nore specific about the risk
popul ations . It says fractures. | think to say elderly
wi th cardiovascul ar probl ens, pathol ogical disease, long
st em prost hesi s. These are the ones that you see the
hi ghest incidence of BCIS.

DR. BOYAN. (Okay, | think that |’ve got that down.

W’re on Nunber 11, the last question here.

11. Are existing standards applicable to the
devi ce subassenblies or device materials? | think here we
can say as described in the petition, particularly pages 40
and 41 or 42 and 41; 41 and 42. We had one ot her source.
And in the FDA gui dance docunent.

Here we go, now is there anything el se that needs
to be included under this category? Anybody that knows it,
rai se their hand. Identify yourself and tell me what it is.

DR LI: Is this where you want to put in comrents
on post-narket surveillance? [Remarks off nike.]

DR BOYAN: They know to do that actually.

DR LI: 1'11 take your word for it if you say
it’s com ng.

DR BOYAN.  Well, it isn't comng. W just have

to be sure that they renenber to do it. Have we told you
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enough times that you wll renenber?

MR. DI LLARD: Yes .

MR DEM AN  As a point of order, can you please
wite your name on both sheets so we know whose sheet it is,
and sign both sheets. One the first sheet it has a place
for your nane. On the second sheet it doesn’'t. So any of
your comments -- we'll go back through these for each one of
you. Dr. Boyan is collectively going to get a consensus for
everybody as a group.

DR. BOYAN. Now I'’m going to read to you what we
have done. I"’mgoing to start with the general
guestionnaire. W have checked that this is not a life
sustaining or life supporting device, but it substantially
important in preventing inpairment of human health.

W say that it is not an unreasonable risk when
special controls are in place. The special controls already
exist, and specifically we want these special controls to
include testing guidelines and other tests that mght not
fit under that category, particularly ASTM and 1SO tests.

W al so want under other category there to be
| abeling to include a brochure which describes exactly how
to mix the cement and how to use it appropriately. Ve woul d
i ke the package insert and this brochure to describe
primary BCl'S nmechanism and to tell the surgeon and

anest hesi ol ogist to take neasures to prevent hypotension
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| just said?
Wul d the sponsors like to say sonething?
MR,  TAGCERT: M ke Taggert,K EBI. I woul d just
like to state that | didn't say, “A claini per se. If you

pick up a PDR, and you look at a drug there is a section in
there that tal ks about potential mechanism of action. It
may work as a beta blocker or it may do this; it may do

that .  They don’t necessarily know the mechani sm of action
but in the labeling they are allowed to state in there that
it may be this or it may be that.

When peopl e use a drug or when people use a device
they may want to know how it works, but if you cannot tell
themthe in vitro data that it is based on or possible
animal studies that it is based on how could a doctor
possi bly nake a decision that he would |like to use it?

so, it is not necessarily to make a claim It is
just a potential nechanism of action, and it wasn't intended
to be as a claimper se.

DR RANGASVWAMY: May | make a comment ?

DR BOYAN: Yes .

DR, RANGASVAMY: | think when you put in mechanism
of action it is interesting. Wen | think Hialgan(?) canme
onto the market and despite the fact that it is put down
this was what it is effective for osteoarthritis, the way

t he sal espeopl e cone around and do their pitch and with the
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data that they have, they don't really identify for you
clearly the patient population that were supposed to be
using it.

so, | review stuff around the country, and you get
requests for this in totally in appropriate patients,
patients who needed a total, obviously need a total joint.

DR. BOYAN. Wait, | don’t think we can tal k about
it in that format.

DR RANGASWAMY: No, but | was just saying that if
you put something in and you don't really clearly define it
and if you allude to it then it can be msinterpreted to
nmean sonething else, and | think that is always a matter of
concern.

DR. BOYAN: Yes, but | nean as strongly as -- this
is Boyan again and as strongly as | made ny statenent | do
have to say that to present data that is in a peer-revi ewed
publication as information to people | think is perfectly
legitimate, and | think that to state that that information
if it is peer reviewed and it is in a technical docunent |
think that is an entirely different situation, and | think
nore conpani es should consider that as a way of getting that
information out as an alternative.

It is, once it is peer reviewed once it has been
established that the study was done in a scientific manner

and what the data are and it is not overinterpreted, that is
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a perfectly legitimate position to take.

MR TAGCERT: I think that is the point though
Right now, we cannot really do that, and --

DR BOYAN: You cannot do it in the labeling is
what you are sayi ng.

MR. TAGGERT: Right . W cannot do that in the
package insert or --

DR. BOYAN. But you know sonme security for you is
that sone of our clinicians repeatedly tell us on this Pane
that they don't read the package insert.

(Laughter.)

MR, TAGCERT: | have heard that, too, but that is
what we are looking for is some mechanismto do that. So,
nmean if you could suggest a mechanism we would appreciate
that .

DR. BOYAN. A technical report they think would be
a perfectly appropriate way to do it.

Ckay, any other comments from the Panel ?

Yes, Dr. David?

DR. DAVI D: I would like to change the topic a
l[ittle bit and go to the organization of the document. |
think the document is well laid out and sone of the conments
that were nmade about implantable versus non-inpl antabl e
differentiation can be addressed by reorganization of the

exi sting material here.
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For exanple, on Page 3 we have a section calling
to invasive devices requiring information about
sterilization of material, a question that the panel was
aski ng about in Page 5. Instead of invasive devices we are
addressing the description of implantable devices. So, |
think there is sonme inconsistency as far as definitions. |
think the organi zation needs to be clearer as far as
implantable versus non-inplantable devices and it will be
easier to follow

Also, the issue of characteristics and | am
referring to the physical and electrical output
characteristic of devices, they are left to be described in
a vacuum not under certain conditions, i.e. , sinulated
| oads are no described, not defined, and | think they need
to be addressed as we all know that fromtens(?) to the
fibrillators and so on the output is changed by the | oad
that is presented to the device and it is inportant to put
that as part of the submtted material.

There is a part here, | think it is the
capacitively coupled devices that is just hanging wthout
proper sequence and doesn’t have a nunerical value or
al phabet addressing the location in the article, so, again,
tal ki ng about the organization of the docunent.

DR. BOYAN:  Thanks . I think we have had such a

very conplicated discussion here, and the overall tenor of
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the discussion is that the guidance docunent is well
witten. W have identified sonme areas that we think it
could be inproved, that it does lay out the issues very
nicely, that we have had pretty thorough discussion on what
is a non-union, and | think FDA has heard it.

| would like to go to FDA's questions very quickly
and take each one up and just go around the room very
quickly to identify if there is any other information we
need to provide FDA that nmaybe these will jar our nenory.

Dr. Aboulakia?

DR ABOULAKI A: Barbara, this mght avoid nme from
asking a lot of questions as we go through the individua
questi ons. | just want to get a sort of a group sort of
consensus of whether we think we as a group need to treat
t hese separately. In other words, | feel like we are
| ooking at two very, very different itens. If I amthe only
person who thinks we are |ooking at two very, very different
itens, then | probably won’t have nmuch to add and | won’t
keep raising the same question over and over and over again.
So, does that apply to both or just one or to the
implantable versus the one that is not implantable?

DR. BOYAN: Al right. The argument then is that
there should be two separate gui dance docunents. I's that
what you are trying to suggest?

DR ABOULAKI A: For me personally | think they are
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radically different and require very different protocols for
eval uation, standards, definition, whether one represents a
material risk or not, what the potential conplications, side
effects, indications --

DR. BOYAN. Wuld you be willing to accept a
subheadi ng under the overall? BGS mght be a good, not a
good term nology considering that it is, also, used by Frpa
as bone graft substitutes. They m ght want to think about
that but maybe as a subcategory under this general one for
implantable devices so that there need not be two conpletely
separ at e gui dance docunents.

DR ABOULAKIA:  Yes, absolutely, and | won't have
much to say which will save another 10 m nutes, but then
m ght we, also, at sonme point nmake a recommendation to
i ndustry about what our thoughts are regarding what we woul d
require if it is indeed different for a non-inplantable bone
growt h simnul ator?

DR. BOYAN:  So, how can we phrase that? | guess
put that forth to FDA just as a statenent that we would |ike
you to at l|least consider that there are two separate issues.
Several people raised it as we went around the room that the
implantable device has its own distinct set of issues and
that that be set apart in the guidance docunment so that
anybody that is |ooking at the guidance docunent be really

awar e .
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DR. DAVID: That was the point | was naking, just

reor gani zati on.

DR. BOYAN. (Okay. So, | don’t think that cones up
as a separate issue. So, we would like to make that as a
statenent to you, FDA, fromthe Panel to you.

Ckay, the first question is |-year followup at
what - -

DR. W TTEN: May | make a suggestion just in the
interests of tinme?

DR BOYAN: Yes .

DR W TTEN: | think the first two questions can
kind of be handled together. The first one is |-year
followup after conpletion of treatnent of bone growth
stinmulator the appropriate followup tinme frame for non-
union, and that is meant to be of |ong bones and the second
question is, maybe you can switch to that, here are sone
ot her conditions. What is the appropriate time frane for
followup after conpletion of bone graft stinmulator
treatment for these other conditions, and | think nost
peopl e have already answered the first question.

DR BOYAN: | think they have, too.

DR WTTEN. So, it mght be sinpler just to ask
if there are any considerations that would change that
answer for any of these other conditions.

DR. BOYAN. So, let us ask that question. Wuld
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anybody like to identify an alternative tine to a |-year

followup for any of these other conditions follow ng

treatnent? If you exist, identify yourself.
DR. ABOULAKIA: | guess | would. | hate to do it
but OA and ABN, | don’t think we know what the natura

history of OA and ABN is and a year does not define the
natural history of that, and osteoporosis | don’t know what
you are |ooking for as an outcome neasure. Are you | ooking
at increased bone mneral density? Are you |ooking at the
nunber of fractures? So, you know for everything except the
bottomline I amokay with it.

DR. BOYAN. Are there any other coments related
to this? Dr. Rangaswany?

DR, RANGASVAMY: | have a question. Does this
nmean that this is part of what a plan is to use the
stimulator for these conditions or are we accepting that
these are, also, good indications for it? |Is this an
accepted list?

DR BOYAN: No.

DR. WTTEN. The question is for the purposes of
performing a clinical study how long after --

DR BOYAN: I ndependent | y.

DR WTTEN. -- conpletion of bone growh
stimulator treatnent should the sponsor continue to follow

the patients and report.
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DR BOYAN : Right, independently of whether or not
you think it is an appropriate indication, okay?

Dr. Larntz?

DR LARNTZ: | don’t have any information on the
amount of tine; however, | do think it mght vary with
studi es, study population, certain indications. | am pretty

sure it does, and if nmultiple neasures are taken appropriate
 ongi tudi nal analysis could in fact nmake it not necessary to
say that you have to choose one particular tine or another.

DR. BOYAN: Is that, do you think that we have
adequat el y answered your question, FDA?

DR, RANGASVAMY: | think you are |ooking at the
end point as union. Am|l correct? So if the end point is
union, that is your end point.

DR ABOULAKIA: Except for the bottom ones.

DR RANGASWAMY: Except for the bottom ones which
don't really fit, right, sorry.

DR BOYAN. Dr. Coutts?

DR COUTTS: The problemis what is your treatnent
peri od. It is clear when you get a positive effect what
your treatnent period, when it ends, but if you are not
getting a positive effect when do you end it. So, there has
to be some sort of an arbitrary decision that after 1 year
of treatnment if you don’t get a union then --

DR. BOYAN: Right, it is not useful.
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DR LARNTZ: But if you are doing sonmething in a
very elderly population that is healing very slowy it mght
be appropriate to be a |onger period maybe depending on the
particular -- 1 amjust saying that if you are going to take
mul ti pl e measurenents you should take account of analyzing
those multiple nmeasurenents to see if you have got the end
poi nt at any point along the way.

DR COUTTS: Right . | am sure that the sponsor of
a study would have sone arbitrary end point that they would
di scontinue treatnent if they didn't see an effect and then
after that point in tine 1 year to ne would be a perfectly
adequate followup except for the bottom Iine.

DR. BOYAN: Ckay, next question

For the purposes of describing bone growth
stinmulator or patient popul ation please describe the
clinical and radiographic indicators for defining previously
failed fusions of the lunbar, thoracic and cervical spine.
Are there specific risk factors that define a patient
popul ati on that FDA should | ook at separately in bone growh
stinmulator studies and can a patient population be defined
for failed spinal fusion where it is appropriate for the
patient to act as his own control ?

The first part was addressed by Dr. Larntz on the
saying that -- | think Dr. Larntz needs to restate it so |

state it correctly.
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DR LARNTZ: | think that the key feature of any

subpopul ation is that the treatnent effect would differ by
t hat subgroup and in fact, there are many, many efforts to
say that we should have data on each particul ar cross-
classification of subgroups, and that gets to be a very
small, maybe a very small nunber of patients in any
particular study and to try to get the study to be powered
for each of those small subgroups is a m stake.

In fact, it is very unusual that there are such
conplex interactions that these subgroups act very, very
differently.

DR. BOYAN. Ckay, now as a corollary to that would
one of the clinicians please address the risk factors that

are known to affect fusion that really would affect this

out cone.

Yes, Dr. 2Aboulakia?

DR. ABOULAKIA: Snoking.

DR. BOYAN: Snoki ng, yes.

Dr. Rangaswany?

DR COUTTS: I was going to bring up the Wrkman’'s
Conpensation issue again here. It may not necessarily

affect healing but if you are using other indicators of
success such as pain and return to work, etc., then that
becomes a real issue.

DR ABOULAKIA: And that is why | would argue that
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what we are looking at is healing and not the other factors
that we cannot control |ike notivation.

DR COUTTS: But defining healing in the spine is
very problematic.

DR RANGASWAMY: It is very difficult to even
define pseudarthrosis in the spine particularly when you
have instrunentation in place. The x-rays are just not
adequate. CTS, none of them are really very adequate to tel
you that there is a non-union going on. So, the question
comes in if they are using it just purely to produce fusion
right from the beginning after doing the arthrodesis then |
still have to disagree with Dr. Larntz here that | still
think you have to define the popul ati on because anterior and
posterior fusions are two conpletely different things. The
instrunentation is different, the mechanism the forces; all
the things are different. So, you have two different
entities. So, you have to be very careful | think in that
ki nd of situation.

DR. BOYAN. Any other comments? Yes, Dr. Cheng?

DR CHENG: There are a nunber of other factors to
consider in bone healing, not just snoking. There is a
trenmendous nunber of factors and netabolic conditions, rena
ost eodystrophy, diabetes, any one of the drugs that involve
osteoporosis, previously irradiated field, previous surgery,

instrumentation, all those need to be taken into effect.
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DR. BOYAN: Is there anything el se that we would
like to add? FDA, did we address the first part of this
question adequately?

DR W TTEN: Yes .

DR. BOYAN: Ckay, Dr. Coutts?

DR CcoUTTS: | nentioned this in a different
di scussion, but one nethod which has not been used in the
spi ne but which would have great applicability would be
radi ost er eophot ogranetry. | nean you could accurately
neasure nmovenent if that technique were to be used.

DR BOYAN: If you didn't nention it, | was going
to. I think that is a fair coment, that better neasurenent
devi ces, better neasuring mechanisns for sonme of these
questions would, also, elimnate the question of when non-
uni on has actually occurred.

Now , the second part of the question is can a
patient popul ation be defined for failed spinal fusion where
it is appropriate for the patient to act as his own control
and | think in a general discussion that was addressed, that
we did think it was appropriate under certain circunstances
for the patient to be his or her own control.

Is that fair? |Is there anybody that would like to
argue against that?

Dr. Aboulakia?

DR ABOULAKIA: Yes, you know | think this whole
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thing with 9 nonths and being your own control and treatnment
versus no treatnent group cane about by the nmanufacturers
trying --

DR W TTEN: Bef ore you answer this, may | just
clarify sonething? That 9 nmonths we were discussing is
applied to long bone, and this question is about failed
spi nal fusion.

DR, RANGASVWAMY: Lunbar spinal fusion, | assune.

DR WTTEN :  Any.

DR, ABOULAKI A: | am tal ki ng about study design.
so, with long bones what they did was they took a group of
patients where if you took a group of surgeons who treated
| ong bone fractures you could come to a reasonabl e decision
and say, “l think the chances are pretty good that this bone

is not going to heal, ‘r and that is 9 nonths, and if it was 6

nont hs you woul d probably have fewer surgeons saying, "I

’

think this bone is going to not heal,” and if you had 3
nont hs then fewer surgeons.

so, if I went into an orthopedist’s office and
said, “Look here is the tibia fracture. Here is the x-ray
at 9 months, and it hasn’t healed. Wuat do you think the
chances are that it is going to heal?” Mst surgeons would
say, “Gee, not very good, nore than 1 percent but |ess than

20 percent.

So then they took those patients and they treated
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them and they said, “Look we have got a union rate of Xx,"
and X was nore than what the surgeons predicted, and that is
what that historical data is. So, then there was another
approach that cane along which is what Heckman did. He
said, "Since we are looking at this historical sort of non-
random zed and letting patients be their own control, Ilet
us do it differently. Let us prove that the device is

“

actual ly exhibiting an effect, and he said, “Let us put it
on the day they break their bone and see if it nakes it hea
qui cker, and then we wll convince people that it actually

has an effect, and so you have two extrenes of a study
design, one which is imediate treatment and then one is
sel ected treatnment.

DR BOYAN. SO, the question still remains for
spine and for spine is there anybody here who feels strongly
that it would be inappropriate for the patient to be his or
her own control? The reality of life is | think in the
general discussion we clarified that at the time of chronic
non-union finding a |large enough group of patients to serve
as controls or untreated controls or placebo controls
agai nst another treatnment group that is now going to receive
what ever the bone growmh stinulation is would be very
difficult to achieve.

All right, next?

DR WTTEN: Next question, is that what you neant?
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DR. BOYAN : Yes .

DR WTTEN: I would like further anplification of
this one because if the answer to this is yes, | would |ike
to hear a description of what or sone indication of how that
patient popul ation could be descri bed.

DR RANGASWAMY: Part two?

DR BOYAN: Yes.

DR, RANGASVAMY: You would not be able to find. |

think you will have to go back and we will have to divide
this . It works differently. There isn’'t enough data at all
even to this date on cervical spine, but I do know even on

the lunbar spine that you see on the failed fusion of the
mul tiply operated back or whatever you want to call it,

whi chever category and again not all of them are proven to
have a pseudart hrosis.

We don’t know that, and that is part of the
problemis the question is when you say can they serve as
their own control, then you have to base this on the fact
that the sane factors that everybody just negated in terns
of pain or no pain, Wrkman's Comp, all those issues
unfortunately are part of the reason that the patient is
bei ng considered a failed spinal fusion case, and even
t hough they don’'t see a pseudarthrosis that is the real
wor | d.

That is how people are defining it, that this
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patient may have a pseudarthrosis soneplace and that is why
the patient is conplaining of pain.

so, the pain and all those other patient outcone
factors are not going to be included in the equation of
eval uation of outcone, but it is in defining that patient to
include that patient as part of the inclusion criteria it
seens strange because then how do you define that it is
successful. So, | think it is difficult to say that you can
use that same person as a control then.

DR. BOYAN. Dr. Rangaswany, can we use the sane
criteria and tune in here Dr. Skinner because these are your
criteria, that there is notion, pain at pal pation, pain at
stress, 3 nonths of no progression in healing and you had
one other criteria, and | missed it.

DR SKI NNER: Three nonths of no progression.

DR. BOYAN. Three nonths of no progression in
heal i ng, pain at stress --

DR RANGASWAMY: On the x-ray.

DR. BOYAN. On x-ray, yes. You nentioned no
progression in healing on x-ray. Pain at stress is what |
wote down from what Dr. Skinner said, pain to pal pation,
notion at fracture site or notion at --

DR.  SKI NNER: Non- uni on site.

DR. BOYAN. Non-union site, and you had one ot her

criterion, and | really did mss it.
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DR.  SKI NNER: | cannot remenber what it was just
now, but | think when you conme to ook into the spina
fusion I don't think even the nost aggressive spinal surgeon
wants to go in and operate on a spine before, certainly
before 6 nonths if they think it is a non-union

so, | think that you have got to start thinking
about 9 nonths and a year and at that point a bone scan
starts to be helpful. So, bone scan evidence of a
pseudarthrosis can be hel pful at that point and flexion
extension filnms would potentially give you sone help there,
depending on what is in there in terns of instrunmentation.

DR. BOYAN: Ckay, is that better for you?

DR ABOULAKI A: Dr. Rangaswany, | pride nyself on
nmy |lack of know edge of spinal surgery. So naybe you can
answer . Don’t many of the papers that talk about non-union
break it up into three categories, definitely not heal ed,
definitely healed or probably not heal ed?

DR RANGASWAMY: Not just spinal, just non-unions
in general, that is how we define it, right.

DR ABOULAKIA: But if a clinical study were
undertaken they mght have to use nore flexible terns than
bl ack or white and which side it graded on

DR. BOYAN. Al right. W should nove to the next
questi on. Shoul d bone growth stinulator study design

specific -- that are each type of fusion procedure
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i ndication and |levels of use involved --
DR ABOULAKI A: W are still on spine?
DR. BOYAN. W are still on spine and | think that
in the general discussion we heard the answer was yes. D d

| get that correct?

DR.  ABOULAKI A:  Yes .

DR. LARNTZ: Could | say that | think it is really
important to understand is the treatnent effect different by
these variables, not is there a different rate of success.
That could be true, but in fact do the treatnent effects go
different at the different variables, and | think you wil
find that nmuch less often than you will find different rates
of success by these indications, and so controlling for the
level of success is inportant in the analysis, but in fact
designing and thinking that you are going to have entirely
different effects for each conbination of these things nakes
terribly large studies and usually does not find out
anything different than youwould find out by assumng the
effect is proportionally the same in the various groups. So,
| have said that again, and | will stop saying it.

DR BOYAN. No, that is okay. Please note that
that caveat or that conment goes in with the discussion from
a clinical point of view

| nportant design paraneter nodifications which

need animal and/or clinical data to support a change in bone
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growh stinulators with implantable el ectrical devices,
capacitively coupled electrical devices and ultrasound
devi ces.

So the design paraneters that canme out in the
general discussion had to do with the nmaterial, what it was
made out of, whether it was going to be a chronic inplant or
sinmply an acute inplant, whether there was plastic, whether
there was potential for particulate, the method of
sterilization. Does that cover all the various things that
we di scussed?

DR LI: | would add shelf life to that.

DR. BOYAN: Shelf life. W were interested in soft
ti ssue damage, as well as any damage that mght be to the
bone itself.

Yes, Dr. Coutts?

DR COUTTS: Batteries.

DR BOYAN: Batteries.

DR. DAVID: The whole issue of the output should
be or if you are changing the output there is definitely
tissue response that relates to that, so, that definitely in
the initial category the anplitude and wave shift of the
out put

DR BOYAN: Ckay, any change in output. Any other
addi ti ons?

DR SILKAITIS: Dr. Boyan, this is Ray Silkaitis.
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Wien we say, nDesign parameters,u jpsjde the box that can
change as long as the output is the same; we wouldn’t
requi re ani mal studies. It is only when --

DR SKI NNER: Yes, output is the square wave to a
sine wave

DR SILKAITIS: Exactly, okay.

DR. BOYAN: In this particular instance | think
this brings in the issue right now that is being raised by
Dr. --

M. KEITH [f I mght, our major concern was
nore with design changes that changed the sort of electrica
outputs of the devices and whether or not you thought that
we should see animal or clinical data when that happened.

so, if you changed the surface area density,
current density or the current density in an implantable
device would you want to see animal data or clinical data to
support that change or if in a capacitively coupled device
you mght want to see data if the voltage was changed or the
current or the current density was changed and with an
ul trasound would you want to see it if the frequency or the
pul se width or the tenporal maxi num power was changed or if
there was sonme other kind of design feature that went al ong
in that area that you were aware of that you thought if it
was changed we should be seeing clinical or animl or both.

DR BOYAN. Many of those questions in ny
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estimation could be addressed with animal data, and then |
would like to have Dr. David nmake a statenent.

DR. DAVID:. Tissue excitation in relationship to
any one of those different technol ogical principal devices,
the ultrasound, the ultrasound capacity coupled electrica
device or electrical stimulation is a known phenonenon. So,
nmy response to the question before took that into
consideration and | said that we should have animal data for
t hose changes.

DR COUTTS: It is nmy understanding that the
manuf acturers use specific signals and claim that the effect
is related to that signal so that any change in the signa
would in nmy mnd fairly require that there be a new set of
evidence that that is effective for what they want to claim

M. KEITH: Wul d there be under any circunstance
where you would want to see clinical data for that or do you
think that in nost circunstances aninal data would be
sufficient?

DR. BOYAN Does anybody want to nmake a comment
about that?

DR. DAVID. The two issues of safety and efficacy
will require that there will be clinical data to support
that as well.

DR LI: Wth the odd exception if sone very

strange or never-tried-before material was used, an
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implantable material .

DR. BOYAN. Yes, | think this Panel wants that
clear that we want you to consider the material that m ght
be inplanted and not --

M. KEITH In a normal review cycle that is
certainly considered, and if it is truly newit would
requi re data.

DR. LI: This is not specifically laid out in the
gui dance docunent.

M. KEITH: kay, thank you.

DR. COUTTS: This discussion has centered around
the signal, right?

M. KEITH: Yes, the outputs.

DR. G LBERT: | guess | would have to chinme in at
this point and say that the signal and the delivery of the
signal with the netal electrode |lead may very well change
t he behavior of that |ead via corrosion nechani sm
el ectrochem cal mechani sm That woul d, al so, have to be
consi der ed.

DR COUTTS: But that could be resolved with
animal data. You wouldn’'t need a clinical study necessarily.

DR. BOYAN: Next question? That was the |ast one.
That is it. W are done. Wiit, we have wording here.

Not hing is ever done just outright.

| amgoing to turn the floor over to -- oh, we
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have to do this. FDA, did we answer these questions to your
sati sfaction?

DR W TTEN: Yes, thank you

DR BOYAN: Sponsor, this is your last chance. Is
there anything you would like to add before we close the
pr oceedi ngs?

kay, | turn the floor back over to our Executive
Secretary.

MR DEMIAN: | would like to thank all the Panel
menbers for their time and effort and energy in review ng
this material and the participants on this FDA Panel

All your efforts are truly appreciated. At this
time | would Iike to remnd all Panel nenbers that if you
want the review material, any notes, you nmay have taken
destroyed, please leave it in front of your seat with your
nane card on top of it. Pl ease know that if this
information is presented to ne as Executive Secretary it
will be entered into the record.

| would like, also, to remind all Panel nenbers
that you have the choice between either personally
destroying any material you have received or shipping your
review material back to FDA using a Fed Ex | abel enclosed
wi thin your blue folder.

Regardl ess of how you get rid of your review

material please return the certification sheet that has been
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provided in this blue folder.
Thank you.
Dr. Boyan?
DR. BOYAN. The neeting is adjourned.
MR. DEMIAN: Dr. Wtten?
DR W TTEN: I would like to just thank the Panel,

al so, and the sponsors and the FDA staff.

(Thereupon, at 3:40 p.m, the neeting was

adj ourned. )



